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Ask a friend where to buy insurance. 
Chances are you'll be directed to an 
i ndepen dent agent — likethe kind you f i nd 
at The Insurance Store, 

The Insurance Store agent has just 
about every type of insurance you need. 

And he lets you select from a wide 
variety of leading companies— including 
Continental insurance. 

But his allegiance isn't to any one 
insurance company. 

Instead, he puts his knowledge of each 
company's special capabilities and 
expertise to work for you. 

To help you find the specific 
company that offers you the best 
coverage. And the best service, 

At a reasonable price. 




If you have to make a claim later, just 
call him. He'll help make sure that noth- 
ing's overlooked on your way to a fair and 
complete settlement. 

Maybe that helps explain why The 
Insurance Store agent's reputation has 
spread— to the point that ‘word of mouth' 
is his best single source for bringing in 
new business. 

To find the nearest Store for your 
business, check the Yellow Pages for an 
agent listed under Continental 
Insurance. Or ask a friend for 
directions. 

The Insurance Store 

featuring 

Continental Insurance 



From Subscfeanes of The Continental Corporation 






The number one work clothes label in America is 
the one with the horseshoe on it. 

But if you think Dickies got to he the best-selling 
brand by sheer luck, you're wrung. 

^ Ve did it hy making the host damned work outfits 
we knew how to make. 

Wc did it hy using the toughest, heaviest I a brie in 
the whole dimmed business. 

Excuse our blunt language, hut we're * 
annoyed. 

WcVe heard some other guys claim 
that their work clothes arc just as good 
as ours. 

They'Ve not. 

Dickies famous matched sets wilt outlast, 
out launder, and outsell any one oi them. 

Wc'vc got one word lor anyone who tells you 
different. 

h sounds a little like “horseshoe ' 1 

Williamson -Dickie Apparel Mfg. Company, 
509 West Vickery Boulevard, 

Fort Worth, Texac 76101 *( 817 } 336-7201 
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Innovation. Imitation. 



Olympus innovated the concept of the 
compact SLR The introduction of the GM-1 startled 
the world of photography by putting so many 
big ideas inlo such a small body. 

And after Olympus did the thinking, 
others did the following. 

Today I he GM cameras still stand ahead 
of i he pack with exclusive (eat u res 

GM-1: The #1 Innovation. 

Enter the OM 1 Suddenly, the SLR 
camera is 33% smaller and tighter, yet incredibly 
rugged to meet the demands of professional wear 
and tear Miraculously, the viewfinder is 70% 
brighter and 30% larger for taster easier compos- 
ing ana focusing. 

And suddenly the OM-1 became the 
Iff selling compact SLR. Its metering system is 
designed to give complete control to professionals 
and photojournalists. No distractions, blinking 
lights, or obscured images in the viewfinder. 

A Quiet Innovation. 

Olympus created a unique shock 
absorber/air damper system to eliminate noise and 
vibration, for sharper, unobtrusive photography 
Especially vital for long tele shots and macro/ micro 
photos 

The Motor Drive Innovation. 

OM-1 is still unsurpassed in its continuous- 
view motor drive capability: 5 pictures per 
second. And a rapid winder that tires as Iasi as 
3 shots a second 1 With no mirror lock-up," regard- 
less of lens used. 



The Biggest System innovation. 

GM-1 ts part of the world's most complete 
com pact system More tha n 280 compone n ts . 
all compact design including 13 interchangeable 
screens so you can meet any photographic chal- 
lenge Ingeniously designed to change in seconds 
through the lens mount And more com pad 
lenses Shan any other system, each a marvel of 
optical design and performance. 

The Automatic Innovation: The QM-2. 

It’s Ihe fully automatic OM with major 
differences from alt other automatics* The only 
SLR with off -Ihe- film' light measurement for 
those photographers demanding the ultimate 
innovation in auto malic exposure control. Which 
means each frame is individually exposure- 
controlled even in motor drive or rapid winder 
sequences. And it makes possible the unique 
Olympus 310 Flash whose flash duration is con- 
trolled by Ihe camera's metering system. 

And of course, the QM 2 shares every 
other innovation and system component with 
the OM-i, 

We Wrote The Book On Compacts. 

The OM System story is detailed in our 
full color in-depth brochure, yours free for writing 
OLYMPUS, Woodbury New York 11797. Read it all. 
Discuss the advantages of an Olympus with your 
photographer friends. 

Visit your camera store. Compare 
Would n't you rather buy Ihe innovator instead ol 
the imitator? 
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, Millions 

ofAmericans 



pay the price of 




This year, almost three million 
Americans- will m out looking for 



high fidelity anefcome home with 
mpc 

Another four hundred 



nifty II trie compact stereos. 



thousand will put their hard earned 
money Into massive fruit wood 
consoles. 

And still others will spend 
almost $240 million on cheap 
"private label* components. 

A lot of the money these 
de spend will be wasted, 
la inly because they won't be 
getting the high fidelity they think, 
i f ley' re paying I or, Th ey'll be yet ting 
electronics that are often no better 
than what's in your kitchen radio. 

And the pity is that lot about 
the same money, they could have 
had tliL- real thu ig. 

What is Ki^h lidelily? 

The minute you hear high 
fidelity you'31 know what !t r s all 
about. 

Real high fidelity is an 
experience, ft's hearing, and feeling 
music the way you r ve probably 
never heard or felt it before. The 
way you can usually only 
experience it at a live performance.. 

The only high fidelity 
equipment made today that can 
give you these experiences are 
separate brand name components. 



Separate turntables, receivers, 
speakers and tape decks, each 
designed to do its one fob perfect I j 
F.ach built by companies who care 
about music. Like Pioneer, 

Vint don't haw to be an expert 
to buy it . 

Just go to any 
reputable nigh fidelity 
dealer. A dealer who not 



□n ly carries brands like 
Pioneer, but who also 
features a separate 
soundroom for you 
to sit back and 
really //seen to the 
equipment. 

Tell the 

salesman .how 
much you waul 
to spend, how- 
big your room 
is, and what 
kind of music 
you usually 
listen to. 

If he starts 
talking about 
ohms or microfarads, ask 
him to be quiet. You're not 
interested in hearing about ohms or 
microfarads. You're ’interested in 
hearing music. 

Compare the sound of 
Pioneer's hi ft components to 



components made by any other 
quality hi (J company, 

We think that you'll not only 
hear how incredible music can 
sound on good hi fi components in 
general, but that you'll also hear 
why Pioneer components, in 

particular, 
nave 
become 
number one 
today with 
people who 
care about 
music. 

And isn't 
that why you 
bi 




high fidelity 
equipment in the 
first place? Because 
you care about music? 

r -DVtir Cmw*W 

HDPIOMEER' 

We bring it back alive. 
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LETTERS 

TO THE EDITOR 



Burning question 

The Boeing company will probably 
not forgive your reference to the 
flaming plane on page && of the 
April iasue f Target : A Safer 

Plane fn Crash In > a a a C-13S, 

It is a Boeing Stratocruiaer, 
known in the USAF a* the C-97. 1 
should know, 1 have many, many 
flying hour a with the tanker ver- 
sion, the KC-97, 

D.B. GRllNFJSEN 
(.'AMARILLO. CALIF, 

Reader Gritneisen was one of 
| many to point oat this error, 
M a if he Boeing would hare been just 
a tt happy that someone etee's plane is 
said to hr burning. 

Model behavior 

In reference to the article about 
the plastic models t Plastic Mod- 
els : Hubby That Grew Up, i>age 
J06, Apr. J 78) : l don't think that 
modeling Ss just slapping it few 
plastic pieces together, I think it*s 
much more than that. It's a world 
all its own, something you can 
express your feelings on. some- 
thing to help the problems around 
you uml just lose yourself In 
fantasy, lam 1 1 years old and an 
avid mod id builder. I'm not an 
expert, but Pm no klutz, either, 

Aisny GALVKRA3E 
031YJ&HJ, K.Y, 

Divide and unite 

My two sisters, ages 11 and 13. 
were always arguing about their 
room. One would read at night a 
lot when the other would want to 
go to sleep, but the light would 
keep the other awake. They would 
; often yell at each other and dis- 
i turb the rest of our family. 

One night 1 left the September 
*77 issue on our kitchen table. The 
next morning one of the girts 
started leafing through it. She 
1 came upon the article Two Rooms 
From One fpage 96} and showed 
: my parents. About two weeks later 
l the dividing wall was up. Ely the 
I next week it was completely done. 
Now they live in peace and does 
the rest of the family, 

Pur AN PKTKHSON 
smtuil OAK, N.Y, 

New shop needs Shop Guide 

Thank you for a most Interesting 
and enjoyable magazine. J am glad 



to way PM has inspired me to start 
my own do-it-yourself workshop; 
for it to function properly I need 
your Master Shop Guide. How do f 
obtain this publication ? 

P.F. BEK K EH 
PRETORIA, SOUTH AFRICA 

f’M's Master Shop Guide, os well 
as « garden guide, home care 
f/ititle, shop organizers and yearly 
indexes are available from PM 
Special Publication*' Bnx IfUA, 
New York, N.Y. 10019, The Shop 
Guide, which contains just a hoof 
vrerythiuy pan need to know about 
workshop tools, material* and 
fprlfTifVjfiff- 1 '!, route $£.95 pins 5f\ rents 
itl outside U , S,f for postage and 
handling. 

Bond search 

On Page 26, March "78 (IPs New 
Now) you show bonding cement 
with fiberglass reinforced cement. 
Would you please let me know , 
where this product cun be pur- 
chased? 

DON ITGG 
MAPLE LAKE, MINN, 

Contort ,1 im Trowbridge of the IP./?. 
Ron sal Cb„ Box 38, Ltiesrille, N.C. 
2mn ot t ?0 f t 848-4141. 

Index inquiry 

I was wondering if you are put- 
ting out the indexes for your 

magazine beyond 1970. \ hope you 
are still selling them because I feel 
this in one of the Idlest innova- 
tions you have put out, 

MARTIN LUCAS 
LA VISTA, NEB. 

We couldn't agree, more. Mr. Lu- 
cas. PM Index and Shelf Wrappers 
art amditble for the years 1971-77 
inclusive for $2.69 each. Send 

cheek or money order to PM Index, 
Box tftif. New York, N.Y. 10019. | 

Prehung hangup 

After reading Install a Peek any 
Door fur a Quick House-Front 

Update I page 174. Apr, '781* it 
appeared ideal for a guy who 

doesn't wish to remove the exist- 
ing frame, 

The article left me with dome 
unanswered ijuestions, Even though 
a steel-clad door is more energy etli- 
cient than a solid wooden door and 
storm dour, isn't there still a trans- 



fer of heat causing condensation to 
form because the metal is continu- 
ous? Because of the continuous 
metal, or metal touching metal, 
would the door feel cool on the inte- 
rior side? THURMAN HUGHES 

BUFFALO, N.Y. 

B'e should ha re mentioned that 
St eel cm ft’s Pcnnu-Door Replace- 
ntent Unit has thermal break's 
around its periphery. The sill I 
threshold is also re; a typed with one 
to prerent heat loss bp conduction 
and formation of condensation. 

Penney wise and moped foolish 

For your fine magazine l any 
thanks, yet 1 take exception to a 
statement on [Mige 62 of the March 
iasu e f / at port s a nd M u t orsporf s \ , 
It credits J,C, Penney as being the 
first national mass merchandiser 
to offer a unified under its nWn 
name. Sears Roebuck did thin In 
19SB with a Moped (it was culled 
that name then, also) imported 
from Austria, 1 owned one and 
only wished 1 had kept it. i haven't 
seen a two-speed with a manual 
clutch in the new crop, 

JIM SHIPMAN 
PATRICK AFB, FLA. 

No go on used RV guarantee? 

The article 25 Checks for a Used 
P V {page 124. Apr. '78 > was very 
good except for the statement that 
“a denier will normally offer a 
guarantee on a used RV,'' 

We have been looking at used 
RVs for more than two years now 
and we have yet to find one (deal- 
er) that will guarantee a unit past 
his gate. The answer is always 
"No guarantee; where is, as is," 
and usually in those exact words. 
With prices of RVs as they are, I 
think that a guarantee should he 
required by law, 

MERLIN L. ETUTZ 

GREENVILLE, 3.0. 

Drill Instructions 

In the March "7H issue on page 1>G 
iPAI Looks at « Precision Drill 
Guide i you didn't mention that if 
you have a reversible drill there is 
a screw in the chuck which has to 
lie removed before you can remove 
the chuck. I learned the hard 
way — 1 busted the screw head off, 

PENN 13 L. HA3ENOUU 
JASPER, I Nil. 
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it's a fact, Holley's Economaster carburetors are 
downright miserly with every gallon ol gas you boy. 

Each model has been specially designed and 
calibrated to pack more miles to every tank ol gas. 
Bui thtl dMin'l mean it Jkimpi on performance either. By 
enlarging she metering ports, adding two stage power valves 
and using sophisticated boostei venturi Econo- 
master carburetors make (tie most out ol every drop ol gas 
They're Ihe only replacement carburetor on 
the market engineered to deliver greater Ural efUcrancy 
wiihuui sac-ritilcihg performance AH m an easy 
tu install package tor masi cars that bolts on quickly. 
See your auto parts deiter lor the Economy ter eo M your 
car, or write Idi a where ici-buy list Also available 
at MAE 1 A stores as the Halley Fuel Saves 
At fast tconomy gams may vary appanCmg ti/i 
Iniflynjutl application ana driving COntf/UQn$ 
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Holley Economaster. 

The carburetor designed to stuff more miles 

into every gallon. 

© Halley 

Carburetor Division 

l' J 0 Box 749 Warr-are Michigan 4S090 
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Dams save water 

Royal Flush water dams save about two gallons with every flush. Installation takes 
only a lew minutes and requires no tools. Baclerla buildup caused by stagnant 
water is prev anted by jets that recirculate a small portion of Ihe water. A pair is 
S3. 75. RV Associates, Rt. 1, Box 205C, Sanlo-rd. Fla. 32771. 




Game talks back 

Merlin has six games in its library and 
can talk to players in syntnuHi^ud 
sounds. Games range from lic-taotoe 
to Mlndbender and employ chance, 
memory, logic and strategy . one allows 
players lo compose and play back 
music. About $33 from Parker Brothers, 
SO Dunham flu., Beverly* Mass. 01915- 
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All-in-one phone center 

The CodD'A-Phone Model 1S0D com- 
bines. a telephone and an answer mg 
machine. Reel -to-r eel tape system is 
said to increase reliability. Remole 
control beeper allows message play- 
back from any phono. It's $300 Iron* 
GRS Instruments, B730 King George 
Dr*, Dallas, Tex. 75235- 




Buckle up for safely 

Si ore valuables, medicine, or whatever in 
this hollow, chrome-plaied si eel buckle. 
About $6, $7 with Initials. Stash 'N 
Cache Buckle, 448 1 ith St. East, Prince 
Albert, Sask,, Canada 56V 1A7. 





NKl Can Teach You How to 
Service Power Mowers, 
Garden Tractors, Chain Saws, 
Outboards, iMopcds.,. Learn at 
Home in Your Spare Time 

5d million small engines mean big 
opportunities for qualified servicemen The 
man with knowhow can pick his own job of 
then sun his own full or part-time business, 
And NRI can give you the irammg you need 
to cash Jit! 



i:\dusive! Build Engine 
as You Learn 



NKl "hands-on ' (rairihig gives you line 
professional knowledge ilk professioiiaJ tools, 
and the professional tench inditing you need 
to start in this booming business, ibu 
actually build a HP engine as you 
progress.. .use tools like inductive tachometer, 
torque wrench, valve spring and ring 
compressors, mechanics" wrenches that you 
get as part of your course 

Choice of TWo Courses 



With NRFs hast course, you 
cTHiceiiftnite get ilie htgwcrid of lawn ainl 
garden etrudprnan, wiih .SO lessons coining 
ignition. Iiihriaittoii, cooling, and starting 
sraems. and ovtrhauL The 45-kston master 
course includes addiltomi Inin lug in otter 
motors like generators, Inidrial equipment, 
ercn motorcycles, .And you 
build ilx 1 engine ;md gut 
your working tools to 
start a rewarding 
new earner 




Mail Card lor 
Freo Catalog... 

No Salesman Will Call 
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When I tell you that you can 
learn TV and audio servicing at home, 
you don’t have to believe me. 
Believe 60,000 professionals! 



Almost half of America's 
professional TV technicians 
have had home training. 

And among them, NR I is first 
choice by more than 5 to II 
I'm proud of a record like that, 
Because it means we're doing the 
job. . , helping thousands of ambitious 
people start rewarding new careers in a 
field that constantly needs new talent. 

And we're doing it in a way tliat works, 
with NRl's practical t power-on training! 

Learn by Doing with Exclusive 
25" Diagonal Color TV 

Only NRI training gives you the 
solid bench experience of constructing a 
100*% solid-state color TV from the ground 
up. hi our Master Course, your theory 
lessons are reinforced with over 25 
power-on experiments you perform as 
you build your own TV. And you get even 
more experience as you build and test 
circuits in our Discovery Ub® and assem- 
ble your own professional working tools, 
inducting ft 5'" triggered sweep oscilloscope, 
TV pattern generator, transistorized volt- 
ohm meter, and more. It all adds up to 
extra experience and confidence, 





in. addition to NRTs exclusive TV; 
you also get a designed -for- learning 
4-channel audio center, complete with 
enclosed speakas, Only NRI includes this 
modern equipment as part of its course. 
Other schools charge extra or even sell 
audio training as a separate course, 

Learn at Home, 

At Your Own Pace 

In the past 63 years, NRI has (aught 
over a million students in their own 
homes. Specially designed bite-sire lessons 
concentrate on a single subject at a time 10 
cover it completely and clearly Our own 
engjneer/instructoES hack you up with per- 
sonal counseling and help when and if 
you need it. You decide how fast you want 
to progres, learn in your spare time with- 
out quitting your present job or going to 
night school. 

The NRI way is the practical way, 
die professional way because it works 
That's wliy rwo documented national sur- 
vey? * have shown NRI training to be the 



overwhelming choice of the pros. And 
dial's why NRE sliould be your dtoice, Loo. 

Send for Free Catalog, 

No Salesman Will Call 

If you're interested in this kind of a 
future for you and your family, send the 
postage-paid card for a free catalog 
describing each course and showing die 
equipment you gel. bee the opportunities 
available in IT and audio servicing, CB 
servicing, aircraft or marine electronics, 
communications, and other fields. See for 
yourself why you can believe tlie pros 
when they pick NRI 3 to 1! [f card has been 
removed, write to; 




John E Tl»iiip>flfl, NRI Pimknl 
NRI Schools 
McGraw-Hill tktttor for 
OonllciLiing JulmalKMi 
39.^9 W'lscoceJn Avenue 
Washington, l> C J0GL& 
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79 models on I he way 

For the first time in several years 
General Motors will be upstaged 
by Ford at new-model time this 
fall. The industry giant's luxury 
coupes — Eldorado, Toronado and 
Riviera— will get the efficiency 
treatment (GM hates the word 
‘‘downsize”) to a 114-in, wheelbase, 
and all three will boast front' 
wheel drive; but the enti rely- new 
fwd Nova / Phoenix / Omega / Sky- 
lark compact series is not scheduled 
to be unveiled until quite late in 
the spring of next year as 1 080 
models. 

Meanwhile, Good Old No, 2 will 
have fresh entries at both ends of 
its size scale, LTD and Marquis 
are pared down to a 114.4-in. 
wheelbase and will retain their 
traditional boxy profiles, while 
Mustang and the new Lb 5. -built 
Capri get a wheelbase boost to 
100,5-in, and crisp European-type 
styling. 

Insiders at Ford say that the '79 
big cars, although squared-off in 
overall shape, have received an 
unprecedented amount of wind- 
tunnel massaging to help with 
highway fuel economy. The LTD 
looks very “GM” in front, with a 
Ruick/Olds-style grille and head- 
lamp arrangement and a bit like 
Chrysler's Cordoba around the 
back. 

Marquis will be the only f 79 
Ford Motor Co, product with the 
company's second-generation Elec- 
tronic Engine Control (EEC II). 
which includes a three-way cata- 
lytic converter, exhaust-gas sens- 
ing and electronic carburetor con- 
trol (ala Sweden's Volvo /Saab 
“Lambda Bond" emissions sys- 
tem:!, Well explain the system next 
month in Saturday Mechanic. 

Lincoln-Mercury also has anoth- 
er trick up its divisional sleeve in 
addition to Marquis and Capris. 
It's called the we id, new Versailles, 
The Versailles, Lincoln’s belated 
answer to both Mercedes and Ca- 
dillac's Seville, has suffered from 
its too obvious resemblance to the 
Granada /Monarch sedan <>n which 
it's based. 

So L-M for p 7fi will unveil an 
updated version in August with an 
all-new and distinctive rtiofline, 
plus several other features to set it 



farther apart from its less lofty 
brethren. Among other things, it 
will be the first U,S. car with the 
newly -legal quartz halogen head- 
lamps, It will also have a brand- 
new electronic stereo radio with 
“tremendous sound quality/' 

Chrysler Corp,, too, will have 
plenty to show at new- car time, 
including a new series of “big” 
cars to replace the aged 
Fury/ Monaco and a sexy coupe 
version of the very efficient 
front-drive Omni /Horizon. The 
latter resembles its i -door chaasis- 
mate about as much as VWs 
Sdrocco resembles the Rabbit. The 
new sport coujie's low, rounded 
nose is a bit Monza-like in appear- 
ance, while the profile reminds one 
Chrysler man of the Toyota Celica 
hatchback, “A great-looking piece,” 
says he. 

And American Motors will de- 
mand its own share of the 
new-mode! spotlight with a nicely- 
styled Gremlin replacement (prob- 
ably called "Spirit"), plus the addi- 
tion to its showrooms of the 
French-built LeCar, thanks to a 
cooperative agreement reached be- 
tween the two companies last 
spring, The fwd “LeFrog/* as 
some call it, is well-built, spirited, 
roomy for its size, economical to 
drive and funny-looking enough to 
become the next decade's VW Bee- 
tle-type cult car. AMO could have 
done a lot worse in picking this 
little foreign “skateboard” (as it's 
affectionately called in Europe) to 
round out its lineup. 

Future styling 

GM'ft Chuck Jordan, who sits at 
the right hand of styling boss Irv 
Rybtckj, says not to worry about 
“efficient” being synonoiTious with 
“dull” or “boxy” in future U,S. 
automotive design. Because of the 
great importance of aerodynamics 
In milking the last tenth of an mpg 
out of cars in highway driving, 
says he. “We can work with alt 
sorts of really beautiful, sexy, 
exciting shapes — lo wind-cheat- 

ing front ends and smoothed-out 
real* contours, Hush glass and 
smooth, flowing fender shapes,” 

It isn't much more difficult or 
expensive to bend the sheet metal 
into a beautiful, exciting shape 
around a given Interior isackage 



than It. ts to make it into a dunab- 
louking shape. And this sort of 
thinking applies as well to luxury, 
family-type and economy cars as it 
does to sports cars and sporty 
coupes,” 

Camaro/Firebird remake 

The battle raged for a time be- 
tween front- drive and rear-drive 
advocates, hut the question now 
seems to be settled in favor of the 
traditional front-engine, rear- 
drive setup for GM’sj very popular 
Camaro and Firebird sporty 
coupes. 

The temptation was to go with 
the same engine /drive train pack- 
age that the r SQ Nova series com- 
pacts will get, i.e. a choice of a 
four-cylinder or the upcoming V-6 
mounted transversely and driving 
the front wdieela. This would have 
been expedient from cost and 
parts-commonality standpoints, but 
there are still some sporty-car buffs 
in GM r s hierarchy (thank God’), 
who said no. 

Explains CM's Dr. Craig Marks, 
technical assistant to the corpora- 
tion's engineering staff vice presi- 
dent, “You're better off with rear 
drive for higher-powered cars be- 
cause of the rearward weight 
transfer. Space utilization in 
such cars is less important, and l 
think the sporty-car market will 
react more favorably to rear 
drive/* 

The fact that Camaro/Firebird 
is scheduled to share a 103.5-ln, 
wheelbase with Monza /Sunblrd/ 
Starfire/Skyhawk when all six are 
freshly designed for the '81 model 
year gives rise to speculation that 
the formerly Vega-based Four may 
also remain rear drive in configura- 
tion and may share basic compo- 
nentry, engines, d rivet rains and 
body pieces as well. 

Camaro and Firebird, ultra-suc- 
cessful survivors of the “pony car" 
era, wil] make do with styling 
updates until the 1981 redesign, 
making the 1970-vintage Cama- 
ro/ Fire bird “F-body” one of the 
longest-lasting designs in recent 
industry history, Only the Cor- 
vette, which has been changed but 
little since 1 fifth anti is not due for 
a redo until at least 1933, can 
boast greater styling longevity. — 
Gary Witzenburg 
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Contemporary styling? Individual flair? They’re 
in the herd’s game plan. But they can be m yours. 
At a price you can easily afford, For instance: 



constructed to keep their "ft esh from the store” 
appearance. Panatela Separates. When going your own 
way is more important than going the way of the herd. 
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SPORTSWEAR 



QUALITY NEVER GOES OUT OF STYLE. 



SCIENCE WORLDWIDE 




NASA (cFentlsif slide a 52- cel! nickel /zinc battery pack Inlo test vehicle. 



Does secrecy slow technology? 

Yes, according to well-known phys- 
icist Edward Teller, “In the last 
third of the century the United 
States has lost its, position in all 
military fields, most specifically En 
those where we practice secrecy," 
Teller told the Stanford University 
News Service, "Rut in one field — 
which 3s not military but which 
has military applications — we are 
ahead of the world and way ahead 
of the Russians. This field is elec- 
tiTuiics, especially computers, and 
it is in this field that we do rtuf 
practice secrecy/' 

There are those who would dis- 
pute Teller's assertion that the 
United States has tost pre-emi- 
nence in all military fields, but his 
point is well taken. For example, 
alchemy was displaced as a science 
by chemistry, he says, because 
while alchemists did much useful 
research, almost all was done in 
secret so no one could build on the 
work of others. Chemists, however, 
communicated openly and process 
was rapid. 

Teller did say that work on 
nuclear fusion is now on the inter- 
national level and that it is the one 
field where there is "decent coop- 
eration" between the United States 
and the Soviets. 

Plugging in Ihe electric car 

Recent developments in battery 
technology hold promise for elec- 
tric vehicle ( E V) applications. 
While no one is claiming a major 
breakthrough yet, there is reason 
to be optimistic about EV success 
in the next dec side. 

According to a NASA study of 
driving habits, an EV with a 100- 
mile range at 40 mph will satisfy 
95 percent of daily driving needs. 
To reach that goal, a battery with 
twice the energy density at com- 
parable cost and rechargeability of 
current lead-acid cells is required. 
According to Hr, Louis Rosen blum 
of NASA's Lewis Research Center 
in Cleveland, it has made good 
progress. 

The NASA battery is the ^veil- 
known nickel /zinc type, which had 
been plagued by rechargeabihty 
problems. During recharging, thin 
needles, or dendrites, would form 
on the nine electrode and short it 
to the nickel electrode in 20D 
charging cycles or less, ( Lead-acid 
cells can, withstand 100 to 500 
cycles.) 



NASA has now r developed an 
electrode separator material that 
inhibits dendrite growth and 
makes more charging cycles feasi- 
ble. According to Rosenblum, it 
hopes to have a cost-competitive 
battery that will last five years 
"soon” — perhaps within the next 
five years. 

Meanwhile, Argonne National 
Laboratory has come up with a 
lithium/ iron sulfide battery with 
performance characteristics simi- 
lar to those of the NASA battery. 
Rut the Argo fine device operates 
at about 425® C.„ not at room 
temperature. 

Bell Laboratories, Exxon Enter- 
prises, Inc. and Boston-based EIC 
Corp. are working on room- tem- 
perature lithium/ vanadium disul- 
fide or titanium disulfide batter- 
ies for several applications. Such 
batteries have a potential for even 
greater energy density but cost 
and dendrite growth problems 
have yet to be overcome. 

According to EIC/s Dr, Barry 
Firummer, substantial EV use of 
lithium/ metal disulfide is at least 
a decade away, “There's a real 
prospect for lithium batteries in 
EVW he says, “but they need 
very substantial development.'" 

Quake proof concrete joint 

A concrete joint that’s able to 
withstand the stress of severe 
earthquakes was recently patented 
by Battelle Fncific Northwest 
Laboratories, It's made of concrete 
which is reinforced with short met- 
al fibers. 

Conventional concrete joints 
must be reinforced with steel bars 
and hoops that increase fabrica- 
tion costs. The new joint elimi- 
nates the need for many hoops. 
Reinforcing fibers increase tensile 
strength and impact resistance 



and result in a flexural strength 
two to three times greater than 
regular concrete. 

Where there’s smoke * * * 

The reliability of smoke detectors 
has become a matter of some con- 
cern. The devices have been shown 
to w r ork well when new, but some- 
times factors beyond a manufactur- 
er's control can reduce their long- 
term effectiveness, Now a National 
Bureau of Standards scientist has 
developed a method to test any de- 
tector In less than a minute, using 
a portable unit that emita ail aerosol 
spray of dioctyl phthalate, a sub- 
stance with a particle size distribu- 
tion similar to that of smoke. 

The instrument will first be used 
to test detectors at health care fa- 
cilities, with possible residential 
testing later. 

Airtight house can kill 

Houses so well built and insulated 
they have no cracks through which 
to “breathe" may allow potentially 
fatal levels of carbon monoxide 
(CO) to build up. 

Dr a. James Kelley and Gregory 
Sophocleus report in a recent issue 
of the Journal of the American 
Medical Association that “the in- 
creasing number of cases (of CO 
poisoning) may be related to the 
fuel crisis and the change in heat- 
ing and insulation methods/" They 
said adequate airflow’ must be pro- 
vided for complete ventilation of 
the heating dement. 

The symptoms of CO poisoning — 
nausea,, dizziness and headache — 
are common to many other illnesses, 
Elaine-shaped surface hemorrhages 
on the retinas nf patients exposed 
to dangerous CO levels for more 
than 12 hours may provide a clue in 
diagnosing the disease, 

— Tom Sahagian 
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Warning- the Surgeon General Has Determined 
That CigamitE Smoking 1$ Dangerous toYcur Health. 
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Popular Mechanics plans have 
been helping readers do the J 'im- 
possible' ' for over 75 years. Here 
are just a few of the exciting PM 
plan projects. 

SCAMP- A revolutionary all- 
metal, VW-powered acrobatic bi- 
plane that puts you in the air tor 
less money than you'd think pos- 
sible! With PM plans, man's dream 
ol solo flight is easily attained. 

$49.98 

(Fealured in Dec,, 1973 Issue) 

BOO HIE BUG— A dynamic, new 
vehicle concept! Constructed from 
a VW bus chassis, the 'Boonie J 
offers the go-anywhere ruggedness 



of an ATV, the sleeping and camp- 
ing facilities of an enclosed van 
and the smooth-riding quality of cr 
conventional station wagon at 
highway speeds— all rolled into the 
slickest looking vehicle ever! Do 
it- y ourself with PM plans, $14.95 

[Featured Ln litaieh, Lhsus) 

BUTCH RUNI-BARN— You can 

erect our most popular backyard 
storage structure for under $600. 
The root design is somewhere be- 
tween gambrel and mansard but 
it reminds us of Dutch colonial 
architecture. With 8 ft, of head- 
room inside and 10 It by 1 3 s /a ft. 
floor space it's fairly large although 



it looks small. More than enough 
room for bicycles, lawn furniture, 
garden tools or use it as an oifice 
workshop or potting shed, Two sets 
of plans included., one for yourself 
and one for your building depart- 
ment. $9.99 

(Fealured in August 1972 i= = ub) 

STORYBOOK PLAYHOUSE— 

Put up a shed and the neighbors 
may hate you, but build this hand- 
some little house and you'll be the 
hero of the neighborhood— espe- 
cially among the small fry! This 
compact structure looks more like 
a storybook cottage than a tool- 
house — but you can readily use it 
for storage. In fact, wide bam-type 
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doors in the back lead to a special 
tool* storage room walled off from 
the playrooms. You can hang a lot 
of garden tools inside and still pro- 
vide plenty of play space. An extra 
set of plans is included for a build- 
ing permit, $ 5*49 

CFfl?ilLir«d In July, ] 973 luus) 

LAND AND WATCH AIR 
CUSHION VEHICLEA go- 

anywhere air-prop craft, She excit- 
ing Cobra ACV skims land or sea 
at speeds up to 60MPK, 14 ft. long, 
with room for two passengers this 
innovative vehicle will cost you 
less than $600 to build, A unique 
project for the serious do-it-your- 



selfer (caution must be paid in fol- 
lowing all operating instructions). 
The joys of owning and operating 
this futuristic hover vehicle are 
truly inestimable. $12.95 

(Featured in Sepl,, 197S issue! 

SCUBA-TOW— The electric-paw- 
ered sea scooter that performs like 
costly commercial models! Motor- 
ized Scuba-Tow will pull you on or 
under the water for hours of effort- 
less snorkeling or scuba diving. 
Rugged, light weight and depend- 
able-you can build Scuba-Tow in 
a weekend or two from PM plans, 

$7.95 

(Feolufcd in July, 197 A issue) 



Popular Mechanics has hundreds 
of other exciting projects and step- 
by-step plans for you 
choose from. Send toda; 
for the complete cata- 
logue. Just 500, 

Popular Mechanics, 

Depl. G7B 

Box 1014. N.Y. F N.Y. 10019 
Pleu hs rufch ms Ihe PM pL&tli 
or.d/or catalogue 

Scamp Dutch Mini-barn 

□ I40.9B 

Boonio Bug Storybook Playhouse 

□ &H.&5 p js.49 

Land 6t Water All Cushion Vehicle 

□ $12.35 

Scuba-Tow PM Plans Catalog 

□ $7.35 □ S0£ 

Norne 

Address 

City Slata Zip 

Please clip and mail with check or money order 
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PM WORKBENCH 

RM EXAMINES POXJCIS AND SERVICES 



How to buy brick 

Since we are smack in the middle 
of yard- fixup/ projects time, a lot 
of the mail these days a ska about 
brick basics; hew to estimate and 
buy them. This advice is from the 
Brick Institute of America; 

1. The most economical way to 
buy brick is by the pallet {550 
bricks) . 

2. When estimating quantity, 
figure on using standard-size 
brick that measure 2*4 * 3 : *4 x 
8 in. Laid flat on sand, each covers 
30 aq. in.; pallet covers HO ,sq. 
ft, — roughly a 10x10 ft. patio. — 
H.W . 

Welding torch uses propane fuel 

A new-generat ion torch from the 
Bernzomatic Corp., Rochester, N.Y, 
is ideal for most homeowner re- 
pair jobs because it uses low-cost 
propane fuel. The Jet Torch LI kit 
sells for $19, 9 5, includes braz,e- 
weld head, a spark lighter, two 




New torch from Serruornatic can braze 
and weld; us.es low-cost prepane fuel. 




Fixing a bike frame is an easy, inexpen- 
sive shop task wilh Jet Torch II, 



brazing rods and a 14.1-OZ* pro- 
pane fuel cylinder. The unit can 
also be used for soldering. At 
hardware stores, — //. IT. 



Sprayer anyone can use 




Handy sprayer cornea with reusable bet 
tie, powerheads can be reordered. 



A number of sharp-eyed readers 
spotted this sprayer in a recent 
Workshop Minicourse and wrote in 
asking where it can be bought. The 
answer is in hardware and paint 
stores* The tool is a dandy for 
small shop spray jobs; in fact, I 
use mine so often that I buy the 
replaceable power units by the 
case (12)* A chart on the package 
gives accurate mixing quantities 
to assure a smooth spray job. 
Complete sprayer, $2,49; power- 
head alone, $1.89, Precision Valve 
Corp., Box 309, Yonkers, N.Y. 
10702.— H.W. 




Compact unit delivers a fine, even spray 
pattern and an unusually smooth iinish. 



Magnetic tool holders 

The versatility of these magnets 
makes them worth considering for 
home and shop. The 13- in. Tool 
Holder, $10,70 ppd., keeps tools 
visible and close at hand. You ran 
suspend the Universal magnet 
($7,70 ppd), inset, or fasten it to a 




1o walk tool box, 



truck bed; mount to a wall or sutpend 
Universal Magnet to hold many items* 

wall, Also comes in handy for lift- 
ing and retrieving metal articles. 
Both are from Tem Gum Corp., 
Box 150, Castle Rock, Colo. 
80191. — PA. 

Handy blade carrier 

This clever carrier for saw blades 
does what it should — it corrals 
your saw blades neatly in one spot 
and makes it easier and safer to 
carry them from shop to job. The 




one that I tested is still in use in 
my shop and will be there for some 
time to come, Blade-Saver is $4,75 
ppd. from Wantland Enterprises, 
Box 56530, Scotts Valley, Calif. 
95066,— H.W, 



!i you've com# scraps & new product with 
5Dme features, 1st us Know About j't. 

Writ# to PM Wor^nctu, Popular Mechanic S, 
224 West S7th St,, New York N.Y, 1001 SI 
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Introducing an exciting 
new concept in autodynamics. 

mm I. I " cent of the most expensive and lavish f 

1 IlC DlnlllCy VJ 1 11* sportsears. 

^ IK mjinu ^inpdiripi; inrlud#' fihproljs^ t 



Nothing in the motoring world so dramatically com- 
bines the style and performance of the finest European 
sport scars with the economy and dependability of a 
VW Each component of the GT II car kit is custom- 
designed lor precision lit arid easy assembly On a 
Volks wagen chassis, The totally- engineered, finely - 
crafted finished product is a reflection ol your own 
good taste and individuality. A product with unique 
autodynamic properties that provide significantly 
impioved per form ancc. And with styling so reminis - 



cent of the most expensive and lavish European 
sportscars. 

Its many amenities include fiberglass gull- wing 
doors and hatchback rear door. A steel reinforced 
roof and fiberglass body. Timed safety glass windows 
European-styled instrument cluster. Electrically- 
powered pop-up headlamps. And so much more. 

The all-new Bradley GT It car kit. An exciting new 
concept in autodynamics. Available in a choke of 
beautiful colors, all with color coordinated interior. 



f S&fld for irH 4<’folor Bradley hrm hu m 1 .. ^rib 1 KfJtlh ■■ -4 '4'. ‘i|'i(-1jriJ Pl.u.i.J 
400 County Rwd (0 South. Mn-inrawdiy, MirifHSnti 5542 b 



Rr J rt I r* Au4 urn ufh r 

49 5 5hrl.ini ruu, 400 teunCV R.04(f 18 Somti 
MlnnmpOll*. MlnnooM 

D fur tret i-v GT„t & CT-II twiirhurf 

□ J 7 .HK 3 fur Bndle j y GT-I Assembly plam 

□ 525, W for brjrfln CT-H awrmbly pirfni 
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ALL OUTDOORS 



Action near home 

Campers used to head for the 
farthest cornet* of a wilderness 
area. They stilt can, but this year 
a lot of city families will find they 
can live it up outdoors near home. 
Country folk can also visit cities 
on a modest vacation budget by 
camping on the outskirts. In many 
cases, RV owners may leave their 
big rigs at the campsite and take 
public transportation into town 
for more convenient sightseeing. 
Among metropolitan areas that 
have campgrounds within half an 
hour’s drive of center-city, the 
KQA chain lists Los Angeles. 
Miami, New Orleans, Nashville, 
Tampa-St. Pete, Boston,, Minneap- 
olis, Seattle,. San Francisco and 
San Antonio. In a couple of cases, 
these champs itea ht? within the city 
limits. You won’t find the forest 
primeval but you can save a lot of 
motel money. The KOA Handbook 
that lists them all is available free 
at 830 Kamp grounds, nr for by 
mail from KOA, Box 30558, fill- 
ings, Mont. 59114 k 

Campers in the Midwest who 
enjoy the color and excitement of 
country fairs can now combine 
activities. Fairs that will have 
campsites and/or trailer parks ad- 
joining fairgrounds this summer 
will include the Wisconsin State 
Fair in Milwaukee; Du Quoin 
State Fair in Illinois; Minnesota 
State Fair, St. Paul; Nebraska 
State Fair, Lincoln; Missouri 
State Fair, Sedaliu; Tulsa State 
Fair, Tulsa, Okla. 

Action afield 

Fishermen, hikers, nature pho- 
tographers, river rapids runners, 
climbers, explorers at heart — alt 
can take a crack at their favorite 
sport or try something new by 
checking the adventure trips now 
available. To get away from the 
crowds this summer, a good start 
is a booklet from the U.S, Govern- 
ment Printing Office called "Visit 
a Leaser-Used Park.” State by 
state, it lists sharks, seashores, 
national monuments and memo- 
rials that deserve special attention 
but are not yet well known. Try 
the Trip Department of The Wild- 
erness Society, 4260 East Evans 
Ave., Denver 80222, for backpack- 
ing, horseback, canoe and rafting 
tours. Climbing challenges are ar- 
ranged by Mountain Travel, 1398 
Solano Ave., Albany, Calif. 94706, 



and sea -level specialists. Pan An- 
gling Service, 180 North Michigan 
Ave r , Chicago 60601, p T an fishing 
safaris. And for action between 
Alaska, Canada and the tip of 
South America, from Easter Is- 
land to the Bahamas, there's "Out- 
door Adventures- — Beyond the Ex- 
pected.” which ia available from 
fi ran iff Internationa!, Box 35001, 
Dallas, Tex. 75235, for $1. 

RV crystal ball 

A look into the future for recrea- 
tional vehicles recently by two 
industry experts indicates that 
some trends in passenger cars may 
appeal - as well in the rigs we drive 
for fun. Gas shortages won’t kill 
off RVs and smaller tow cars aren't 
about to end the demand for big 
comfortable trailers. This year’s 
projected sales of 580,000 RV'a are 
a 96-percent increase over the low 
point of four years ago. Ford's 
recreation vehicle division sales 
manager, Bob Honke, notes. And 
he sees nearly that much gain 
again by 1981. Smaller cars will 
encourage the development of 
smaller trailers, he predicts. Larg- 
er rigs will be towed by vans and 
light trucks. Ford, he told us, will 
be spending over $600 million de- 
veloping more fuel -efficient pick- 
ups and utility vehicles by 1 980- 
Rut already the fun potential of 
trucks and vans is apparent, fiob 
H onke's survey figures indicate 87 
percent of pickups today are used 
some time for personal transporta- 
tion, 45 percent for vacations. 
Uniroyal Tire’s president, Herb 
Schmalz, calls vans, 4 x4s and 
pickups the fastest growing seg- 
ment of the automotive industry. 
Uni royal, as a result, is introduc- 
ing what they cal! the first com- 
plete line of RV tires designed for 
performance on all types of ter- 
rain by all light, heavy-service 
vehicles. The RV line of 14 differ- 
ent tires is called the l>a redos, and 
while testing them recently over 
the rocky hills and desert of Uni- 
royal’s endurance test base near 
Laredo, Tex, r we found they now 
have both bias and new radial 
belted RV models suitable for 
sand, gravel, mud and on- or off- 
road performance. Herb Sehmalz 
estimates the present replacement 
market for RV tires at about 12 
million and growing, and says new 
radials will offer better durability, 
ride, handling and fueE economy. 



Rails-lo- trails 

Some of those fine old abandoned 
railroad rights-of-way are going 
to come to life again for conserva- 
tion ami recreational use. The sec- 
retary of the interior has an- 
nounced 10 projects have been 
selected for federal funding right 
now and 125 more have been under 
consideration. 

New uses will range from bik- 
ing, jogging and horseback riding 
to commuter and wheelchair use. 
Rail segments in Arkansas, Cali- 
fornia, Maryland, Missouri, Ne- 
braska, New Jersey, New York, 
Ohio, Pennsylvania and Virginia 
are being converted and will, it is 
hoped, become demonstration mod- 
els for future similar projects. 

Fish finders 

The argument about the best fish 
has been tackled again by Uncle 
Homer Circle. In a new manual. 
How to Catch America ’* i Terrific 
IS Sport Fish, <fr«e from Ev in- 
rude dealers or Si from Evinrude 
Motors, Box 663, Milwaukee 
53201}, he picks a baker's dozen: 
large-mouth bass, white baas, 
rrappie. bluegills, mu skies, north- 
ern pike, walleye, rainbow trout, 
channel catfish, coho salmon, 
striped bass, snook and tarpon. 
And he also tells how to catch 
them, and for a bonus, shows the 
way to tie the Brinson knot. 

The best new state guide for one 
of the best fishing states is proba- 
bly Florida Charted Saltwater 
Fishing Holes. It’s $3.95 from the 
Bureau of Maps, Box 5-317, Talla- 
hassee, Fla, 32301, 

Biking it 

Group touring by bicycle isn’t a 
monopoly of the American Youth 
Hostels. Welcome Swiss Tours, 7 
Ave. Benjamin Constant, 1003 
Lausanne. Switzerland, arranges 
group summer cycling around 
Lake Geneva, and rents you the 
bike for it. PM 
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POPULAR MECHANICS 



Dazzling. space efficiency. . . 
The Car of theYear!' 



i 

MOTOR TREND 



'What... Americans prize most: ride and comfort.” 

CAR DRIVER 

“DRIVING HORIZON CAN BE DESCRIBED IN ONE WORD... FUN.” 

Seattle Poir-tmeHigereror 

“First popular price front wheel drive car 

to he built in the US” 

TIME 

"European handling and fuel economy 
with American ride and room." 

Foputar Science 

...One of Detroit's most significant designs-ever.” 

° im*mn 

“The sticker price is right, too? 



“NIFTY, FRUGAL, LOW COST” 



CAR BIZ 



‘A gasoline miser.’.” 

flv SiMttk' 



WHAT MORE CAN WE SAY. 




$3881 AS SHOWN- 41 MFC Hwy/ 27mPG CITY" 

"fU*# slrflttt pnsf ru liif|>‘ii| I.imIs to id d*i(HMlltiri tllairfl?* "CIM 4%llrMlini Kiwil nn manual lrnnvnuwwi, without aw roedlllnnlnij and 
fH7iM?r sUPVilnt) Your *t1U» HMV ytMJfditifritJ Mvlv lhtr cotelifitm orvour ecu o*id mtsiCmnjil T^ulrjnuFrtl 

CtHbfHla lowr 



NEW COMF o ftT N£ W c ONF I DENC E A NEW KlNDOF CAR FOR THE AMERl CAN ROAD f lumtft 

NEW PLYMOUTH HORIZON. « 







HINTS 

: ROM READERS 



Soldering aluminum 




Tin Aluminum so you can um soft 
solder to join pArts. First he At 
the metal so the solder will molt 
when placed against it, Then melt 
a small pool of solder. With the 
aluminum still hot enough to 
keep the solder melted, scrub 
molten solder onto the surface 
with steel wool to tin it. Then 
solder the area. Solder will stick 
as it tines on other metals, 

— Moody 



Fastening nuts 




Reinforce a hole in thin metal by 
permanently fastening a nut over 
it. This is a particularly good 
procedure to use when a bolt is to 
be lightened and loosened fre- 
quently. To mount the nut: 

In an unthreaded hole through 
which the bolt passes freely, tem- 
porarily clamp a nut over the 
hole And permanently secure it by 
welding, brazing, soldering or 
running epoxy glue around it, 
being careful that the fastening 
material doesn’t get into the hole. 

Tn the case of a threaded hole, 
run the bolt through the hole 
until the bolt projects the thick- 
ness of the nut or less. Screw the 
nut on the bolt until it makes light 
contact with the metal surface, 
13 raze, weld or solder at two or 
more points. 

Hex nut, above left, is glued 
over threaded hole. Square nut is 
brazed over unthreaded hole, 

— W alter Burton 
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PHOTO 

HINTS 



fix for limp clamp 



If a photo damp starts to lose its 
grip, cut a small piece of wood m 
shown and force it into the had’ 
tile after the damp is attached to 
its support. — Ken Pui ttermm 

Carton organizer 



Cardboard boxes with dividers 
from drug and health-food 
stores, arc great for keeping the 
gear you don't always need but 
want to find quickly for special 
s hots. — ft ra re B . ltV inx f ei n . 

Convenient reflectors 



Shiny aluminum pie pans and 
TV-di nner trays can lighten 
shadowy and create highlights in 
s malt -object photos. Flat areas 
can be dimpled with a ball-peon 
hammer to give more uniform 
light distribution. 

— Walter E. Burton 



All New interiors. 
Beautiful! 



Here's beauty, value and smart piano 
ning. Here's the craftsmanship Terry 
is famous for — and a brand new 
look for 1978. There are luxury fab- 
rics, thick cushions and gently 



rounded cabinetry. Center guided 
all-wood drawers. And translucent 
sheers in most every window. See all 
of the new Terry. Inside and out. At 
your Terry Dealer. Soon. 




For more information, write DepLPM, Fleetwood Enterprises. IrtC, Box 7638, Riverside. CA 92523 



THE t97fi 



BY FLEETWOOD 

FiOtccted by j Full 

One Year Owneitare Warranty 




How can two things that 
protect so well look so good? 



Deruslo Sarbeque Black Spray 

ma ke s rusty wea t h e red ba r beq u e 
grills and hoods look like new 
A special heat-resistant paml it 
Sprays on la protect and beautify. 
Dries quickly to a black matte 
finish Contains no fluorocarbons 



Derusla Galv-A-Grlp “ primes and 
protects gutters, downspouts and 
galvanized meiai In one sure paint 
eoa! Penetrates and sticks tight. 
Won't crack or peel like ordinary 
pami Comes ready to use. Dries 
in 3 to 4 hours 



tfgrujiQ iii a fMgkHtfed 
trademark of OAF Inc 
OAF In- Gen i -fa I Qfl p i r i 
Payton Ohio 4^401 
SuBinji ary Of Plough HU 




Depend on paint-up products 

oaeates 
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This VET Did It - and YOU 
S d" c 1 C a n Do It 

iujw I'm a fllli nc»al ; » u*®* S 1 T aa 1 

a LOEMmitn, lh*nh * \ I UU E 

Slr>ln K . tW-Jj j; 

Jyafh ia lit** na DOE;, 1 can 
do it c* n - 

GLeni Johnson. lamed- **11; 



Train 

FAST 

at Home! 



Be a LOCKSMITH! 



It you fiiijoy fixing things, you're si "natural" 
to molw hundreds af EXTRA DOLLARS 3 
yaar in the fascinating business of Lack’ 
smithing, Rising crime has increased de- 
mand lor service a thousandfold, Yet there's 
only one Locksmith for every 17,000 people! 

COLLECT CASH PROFITS ALMOST AT ONCE! 



enable you fa get your share of this always- 
profitable business, Hundreds we've trained 
are doing it. So can YOU. 

MAIL COUPON to discover new Locks milh- 
mg can Keep the antra money camana in dur- 
mg spare time — or in your own full-time 
business. Ideal lor retirement — good jobs, too. 



Vou're "in business" ready to make $5 to 
$10 an hour a few days after you begin 
Sdsaw's shortcut training. Easy, illustrated 
lessons complete with ALL practice equip- 
ment PLUS ' 

I fli-i 

« ALL TOOLS YOURS TO KEEP 

* KEY MACHINE YOURS TO KEEP 

* EXPERT PERSONAL ASSISTANCE 

* BUSINESS BUILDING HELP 



BELSAW INSTITUTE, LOIK field Uldg. 
Kansas Oily. Mu. E.411I 
Accreditee Member nh£C. 

N Hunt. WilminglQfi, Uni,— "t make SSQ a 
fte nk iirtra " 

A 0 j is, St, Lbeis. iMo . — "I cleared JUO last 
Saturday,” 

Ed Boyle, Pittsburgh. Pa. - - "My business Kain-R 
at luji speed. I m moving Ed bitai-r quarter a." 




MAIL THIS COU’P&N » NO SAlfiMA* WILE CALL 




B THIS DO 'ALL PRO 

MACHINE YOURS 
TO KEEP! 



Can add $ 2 S 
f- 4 tJ a weak 
to your In- 
come . end 

dOfrtiY'l, coat 



yau d penny 
e:«t r j ! 



I 

I 

I 

I 



SEESAW INSTITUTE, tow Field Bl<ig. 
Kansas Cily, Ma. & 4 JU 

Hush FREE b-ODh^ "Keys to your future." 
Nsmt 




Address 

City State _ .Zip 



I 

I 

I 

I 






SPECIAL OFFER! 



MV COMPONENTS AR fc 



--'UMtnn 



PIONEER T-SH I RE H.00. 

WITH FREE BONUS HI-FI & 



IP you like Pioneer high fidelity components, here'* your chance to | 
j shovt people whei you're made of, There's & limited ntimher o# these i 
j col let. u -i dT-shifis, so o rder i iuh t a wa y. W h i !e sup p I i es la 5 1 you r 11 -a t so gei a. 
free copy of Unders funding Higjh Fidelity* u roe Size s m t \\ , 

I NAMI _ I 

J STREET . - J 

| CITY STATE „.ZIF> j 

■ StUKl IO I 

I^Pepc . PM 7 , U S, Pioneer Electronics Gorp,, 85 Oxford Drive, Moonuchle, New Jersey 07074 j 





HINTS 

FROM RIDERS 



Faint aid for small items 



Move heavy objects ft round the 
shop ur home with this nuineti- 
verable dolly. It's made of a Hi Vi- 
in. square of -Ji-in. plywood and 
two hefty, swiveling casters. 

Place the dolly under ohe end 
of a heavy a to rape box, for exam- 
ple, and steer it much like a 
wheelbarrow. Or position the 
toad in the center anti balance it 
with your hands aa you move. 

The Sdn.-dia. center opening 
makes the dolly easier to pick up, 
handle and hang. Casters are 
positioned opposite each other, 
centered on two sides of the ply- 
wood and mounted with hex-head 
screws. — Walter E . Burton 



To paint small, hard-tohandle 
items, press them into a lump of 
clay to keep them stationary. 

— Charles If. Crow 



Nylon net prevents clogs 

When you shampoo, prevent hair 
going down the drain necessitat- 
ing costly repairs. Remove the 
drain strainer, place sortie nylon 
net over the drain overlapping it 
and replace the strainer. Hnirp 
caught on the net can be removed 
with the net .— -Helen LeMumjoit 



Easy -to- make dolly 
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Warning- The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



Discover why 
more and more smokers 
switch every day to the 
largest selling low tar 
menthol cigarette. 

They prefer the mellow 
flavor, cooling menthol, 
and total satisfaction 
in Salem Lights. 



H1L It mg. "laf". fl.B mq. nicotine av [pet ciqurelte. HC Repwi AUG 71 , 
■Hi lrjU'^ 11 mg "lar". U9mq mcutme m jjiji CMjareUe,. by FTC method 





These four matched volumes tell you and show you everything 
any building or carpentry job. . . from fixing a roof to building 
even building an addition or a house I 







iuiM 




Book Club Works 

Just mail (he p&slp>3(d card to you* 524 SO 
4-VDLUME CARPENTERS AND BUILDERS LIBRARY, 
Send no moirey ud*. We'll bill you liter fOf only 
$1.35 pruS jMsitage and handling. 

Then, about every four weeks [15 times a 
year), you'll receive a Club bulletin describing the 
com m r. main selection and jHcrnait books also 
available, if you warn the main selection only, do 
nothing 11 wdi |?e sent lo you automatically. If 
you don't want Ihe main selection, or want alter- 
nate boohs, or no books, Smply indicate your 
wishes on the form that comes with the bulletin 
and returir it lo us by the date indicated, You will 
always have at least ten days in which to do this. 
hut in Ihe unlikely event that you don't, and you 
receive an unwanted selection, you may return it 
at our expense. 

Your only obligation is to take two more 
books of year choice m the next year You nay 
cancel your membership any time aFter that. To 
retain all membership benefits, you need take only 
one book a year thereafter 

DISCOUNTS UP TO 60%. All books are of- 
fered at substantial discounts - up tu 60% or 
more. Yet virtually every book is identical lo the 
publisher's edition. Same paper, printing, binding, 
jacket. The &nly difference is price. 



FOR 

ONLY 




(regular price 
$ 24 . 50 ) 

when you Join 
Popular Science Book Club 



AS A CLUB MEMBER. you’ll have an opportunity to choosi 1 from 
^ more than 1U0 superb, up-to-date books on a wide range of 
popular science subjects every year— AT DISCOUNTS OF UP TO 
60%. (And your only obligation is to buy two of them.) You'll bo 
offered books on home improvement, repair and workshops, remod- 
eling, house building, energy and insulation, wiring, plumbing, enrs 
and car repair, electronics, appliance repair, furniture building, 
machines and technology and many other home handyman subjects. 



This informal ion-packed 4- VOLUME CARPENTERS AND BUILD- 
ERS LIBRARY brings you professional, easy-io-understand how-to on just 
about evtry build-it-youndf question you’ll ever have . - , 

You gut a complete how-to book on woods and woodworking tools, how 
to do all kinds of joinery and cabinet making joints:, how to do kitchen 
cabinet construction . . , and more. 

You gc l a complete ho w-to book on nil standard specs of every element in 
house construction, including how tv read plans and make your pun . , , 
how w lay oat a home workshop . , , ami more. 

You get a complete how-to book on laying out the foundation, how lo do 
concrete block construction, house framing, chimneys, fireplaces, porches, 
patios, insulation . . , und more , 

You get a complete how-lo book on every aspect of roofing, flooring, doors, 
windows, stairs, plus how to use stationary and portable power tools, plus 
tips on painting, maintenance, repairs, termite protection „ * . and more. 
You get step-by-step instructions on everything from reading a building 
plan to huilding a house (including the foundation,), doing all the carpentry 
in it — and keeping ihe house in A-l shape for a lifetime. And thousands of 
show- how pictures make it alt amazingly easy, even for a novice, Let’s look 
at a few of the remodeling and fix-il jobs you learn how to do , . , You learn 
how to replace worn or missing shingles. How to fix chimney Hashing Icaks- 
Hpw to repair stairs (or build them from scralcE]), 

If doors need fixing or fitting, you can find out how lo 
do it from these books. If you want to Lay new flooring, 
you can just turn to these books to find out how lo do a 
first-rate job with wood-tile, linoleum, asphalt, rubber or 
ceramic tiles, If you want to build a fireplace, you'll find 
out exactly how from these books r 
This marvelous 4-book library also 
tells you how to use all kinds of power 
tools to maximum advantage (most 
of them have great versatility). You 
learn about woods— -their character- 
islics, strengths, best uses. You learn 
about Listeners. — nails, screws, hoi Is. 
more — their holding power, size- 
strength ratio, and how to use each. 

These hooks teach you scores of tricks and shortcuts used by carpenters 
for measuring, cutting, raising, fastening, finishing — every technique and job. 
They give you the answers to just about every carpentry question you 1 !! ever 
have. And they can save you thousands of dollars in the years ahead. 







you need to know to do just about 
a foundation, installing new paneling 



1 MMK, 



Thousands N 
af show-how 
pictures * 



F How to read plans. specs 
' Haw to US0 Carpentry 
hand toots 

1 How to use •woodworking 
power tOOts 
1 Ho w To buiid concrete 
block foundations 
* Ho w to choose bast woods. 

materials, fasteners 
' Hew to plan and buthi 
footing, flooring 
How to construct waffs, 
dOOrS, windows 
How ro make joints 
How to build Stairs 
How to burid chimneys 
and fireplaces 
Ngw to use buifders ' 
math, do surveying 
How to make kitchen 
cabinets, counters 
How to do cabinetmaking 
joinery 

How to build A-frame, 

I- and 2-story houses 
How to plan a home 
workshop 



* How to do house 

insulation 

* How to build scaffolding, 

h ois ting apparatus 

* How to do wood pattern 

making tf or castings! 

* How to do sheathing 

and siding 
*Huw to do corn ice 
construction 

■ How to plan larmite 

protection 

■ How to do interior- 

esrtariot pain ting 

■ How to build girders 

and siiis 

* How to m#kt concrete 

forms fand molds) 

* How to sharpen saws 

* How to bui/d sk r lights 

* How to do house main- 

tenance and repair 

, . and much more 



iLB ( LUOK 
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Popular Saence 



BOOK 

CLUB 



P.0. Box 2O0&, Latham, N.Y. 12111 







CARCUNIC 

SOLUTIONS 
FOR MECHANICAL 
HEADACHES 
BY 

MORT SCHULTZ 




owners who are having ignition 
lock problems will find the solu- 
tion in either my version or yours. 
That's what Car Clinic is all about. 
Thanks, Henry, you're a Prints. 

Chevy chase 

How can I teU if my 19 77 Pontiac 
LeMum has u Chevrolet engine? 
What are GM’s plans for making 
restitution to people who got a 
Chevy engine in a non-Chevy vehi- 
cle? — Carl TPews, St. Paul r Minn , 
Look at the vehicle identifica- 
tion number plate on the top of the 
instrument panel on the driver's 



Warped humor 

Some idiot at an amusement park 
plastered the rear bumper of my 
new? Monarch with bumper stick- 
ers l don't want to advertise this 
bird's business. How do I get the 
stickers off without disfiguring 
the bumper Allen Pearl, Hart- 
ford, Conn , 

Grease, my man, grease- — that’s 
what it will take. Any kind— motor 
oil, cooking oil* shortening. Apply 
the grease to an edge of a sticker 
and keep adding as you pull the 
sticker away from the bumper, 
When you are through, wash off 
grease residue with hot water and 
soap* 

Tale of the whale 

/ own a 1977 Olds mobile cutlass 
that has a 35Q*cu t -in, engine and 
Poeitraction rear end. At about 
6900 miles , the rear started mak- 
ing terrible rumblings. The dealer 
sa£ oft the problem a couple of 
months t and ended up having to 
replace the spider gears. 

At 11,690 miles, the noise reap- 
peared. The dealer wm f says that 
the reason for the problem is that 
Posit rad ion oil no longer contains 
whale oiL He says I will hare to 
drain the rear every 6090 miles. 
What should I do? — Sheldon Mu tit, 
Orangeburg, N. ¥, 

Tell the dealer to back off. 
There's a cheaper way. What the 
dealer probably wants to do is drain 
fluid, add three bottles of lubri- 
cant, drive the car to Hush the 
rear, drain it again and add three 
more bottles of fluid. If you okay 
this, the lubricant alone, at $3.10 a 
bottle* will run $18.00, When you 
add labor, you will have yourself a 
whopping expense every 6000 miles. 

The less expensive way is this: 
If the rear is chattering now, 
drain, flush and refill It as I’ve 
described. If the rear is not mak- 
ing noise, there is no reason to do 
this. Add a can of Gil Limited Slip 
Oil Additive (Part No. 1052258) 
to the fluid. The additive costs 



the job won’t have to be done 
again for about 30,000 miles. 

Locking on target 

/ thin k you missed the mark in 
‘Keyed off " (Car Clinic, March 
* 7 H). As you said, it is possible 
that excessive resistance on the 
ignition lock cylinder of Ms, 
Haynes' 1976 Ford Fiesta could 
cause the trouble . However, I 
think that one of the wafer tum- 
blers in the lock is bent, causing a 
drag, or one of the tumbler 
springs is missing, which would 
allow the tumbler to return slowly 
by gravity. 

She should first flush the lock 1 
with a product such as WD-$0. 
This is a Volkswagen lock, and VW 
locks are heavily greased. If this 
doesn’t work and Ford can't help 
her, she should have a locksmith 
who is familiar with foreign cars 
disassemble the lock and repair or 
replare the tumblers. — Henry II. 
Printx, Vice President, Cy Drake 
Locksmiths, Inc., Morristown t NJ , 

I don’t mind being "picked on" 
by a lock expert because Fiesta 



aide. You are concerned with the 
first, fifth and sixth numerals. 

The first numeral should be a 2, 
meaning the car in a Pontiac, The 
fifth numeral should be a Y, mean- 
ing the engine was produced at a 
Pontiac plant. If that numeral is a 
U, it indicates the engine was 
produced by Chevy. The sixth 
numeral should be a 7, meaning 
the car is a 1077 model, 

GM plans to refund $200 to 
those entitled to it. However, this 
will be delayed until legal ramifi- 
cations are cleared up, GM will 
contact you, but if you hear noth* 
ing by the end of the year I would 
send a letter to the customer 
services department at Pontiac, 

Losing control 

My 197& Dodge Dart Sport keeps 
blowing voltage regulators. Pee 
put on three in three months, My 
mechanic says you often have to 
put on three or four before you get 
one to hold. Do you agree ? — 
Minnie Fryer , Roach, Mo. 

Half-heartedly, Your mechanic 
{Pies sa turn tg_pj igp 32 J 




Aitentiort to details 



TP . 

■ problem than you are trying 
to rectify, make sure that your 
s(r thermoitai changing procedure la 
dona caret ully. The procedure should 
Include attention to the toi towing (taps, 
> So* that thermostat housing surface* 
shine, Uae a wire brush to clean off old 
gasket material and other foreign matter, 

■ Use a new gasket even II, by chance, 
tha old gasket Isn’t destroyed when you 

remove tha housing. 
■ Make sure new thermostat I* Installed! 
property. Thli requires that you note the 
position ot the old thermostat before 
you remove It, then place the new 
thermostat In the exact same position, 

■ Securely lighten the housing bolts. 

■ nun engine after Installation Is done 
to check for coolant leak* around housing. 



bolts 



Gaske 

-NEW 



THERMOSTAT 

—INSTALLED 



eoRflil 



$2,75 and will fortify the fluid so 
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"The Enegrens’ home had increased 
in value. Thanks to Allstate, so had 
their insurance coverage.” 



"When that tornado struck Oku he, ihi? 
Enegrens h house was completely wiped 
out. Only six months before, I had 
encouraged them to increase their cover- 
age by $ 10,000 to bring their insurance 



A 



age 

closer to the value of their home. 

"At that time, 1 called them to review 
their homeowner's policy. I explained 
that not only had the value ofxheii - house 
gone up, but also the cost of rebuilding it, 
if disaster should strike. 

After the tornado, the Enegrens used 
the money we paid them to buy another 
house. As an Allstate agent, l always try 
to make .sure my customers keep l heir 
insurance up to date, so that a disaster like 
this will never leave them out in the cold." 




^ Help when you need it. 
I hats ;i promise from 
the good hands people. 

/instate 

A I laiftir I n^umnet Compan) Northlbrirtik , It. 



ttju ncy Bobrow 
Senior Aixonnl AlS'tH 
Minimi . KS 






car clinic 

(Continued from page 30 1 

may be right, but I'd rather bet on 
factors that have shorter odd?* — 
like the regulator's ground or the 
field wire going to the regulator 
from the alternator. 

To simplify the explanation, 
let's just say that a bad ground or 
a bad wire connector can cause 
alternator voltage to reach a peak 
inside the regulator which will cause 
early regulator failure. If I were 
you, I'd work on these assumptions. 
It's a lot cheaper than replacing the 
regulator once a month. 

Big deal secret 

Ever since I purchased {new} m>j 
1976 Btdck (350-cu.dn. engine } t 
I’ve had an unusual problem. The 
engine has a long oil dipstick. 
Approximately 3 inches a hare the 
Full mark line, ? % inches of heavy 
sludge forms, ft gets so heavy it 
becomes difficult to pull out the 
stick. The sludge has to be scraped 
off with a knife. 

Buick dealers tell me to forget 
about it. If hot hers me tint tn know 
the answer. Y o u "re my last hope . — 
George Tacpper, Elgin. IH . 

So what’s the big secret? The 



sludge is being caused by an exces- 
sive amount of moisture mixing 
with the oil. Moisture-laden oil 
is splashed up on the dipstick 
where it sticks and hardens. There 
are a few reason* why this can 
happen: 

Maybe the engine is running too 
cold nr you drive the car short 
distances only, and condensation 
that forms overnight isn’t totally 
burned away. If so, you may bene- 
fit by installing a hotter thermo- 
stat. 

Maybe the intake manifold gas- 
ket or timing gear cover gasket is 
ruptured and moisture from the 
cooling system is mixing with the 

nil. 

Or maybe f perish the thought) 
the engine is cracked internally. 

Alter the flood . . , 

Here's a good tip for used-car 
shoppers from Marvin Verbeck 
who's vice president and claim 
manager of the Kemper Insurance 
Companies: Be especially cautious 
because cars submerged in salt 
water during recent blizzards and 
storms mny be coming onto the 
market. The corrosive nature of 
suit water's action on metal parts 
and on a car's electrical system 



will make these autos inoperable, 
rusting lemons within months. 

An estimated oGOQ cars w'ere 
judged total losses by insurance 
companies during the February 
'78 storms. The owner* of these 
cars received the auto 1 * actual cash 
value minus their deductible. 

Residents in states that don't 
have laws requiring car titles to be 
stamped ‘'submerged" or "flood 
car," arc especially vulnerable to 
the sale of these autos. 

To protect consumers, Kemper, 
and at least one other insurer, are 
requiring that submerged and "to- 
taled" autos be broken up and, 
after reconditioning, be used only 
for replacement parts. Others may 
be selling the autos to wholesalers 
who may or may not break the cars 
up or take precautionary mea- 
sures. 

To spot a car that has been 
submerged in salt w r ater: 

1. Check for sand, silt or salt 
deposits under the carpeting in the 
passenger compartment, A stag- 
nant odor may also be present. 

2. Remove the back seat cushion 
('with the dealer 1 * permission) and 
drop it bottom side down. If the 
car hns been inundated with salt 
water, sand should fall out. 







3. Look into the receases of a 
cars intake and exhaust manifold 
and other crevices for indications 
of sand deposits. The tmnk may also 
have sand in harti-to-a.ee corners or 
under the carpeting. 

4. Remove the headlight rim 
and look inside for sand. 

5. Examine the electrical sys- 
tem for signs of eormsbn. (The 
corrosion will resemble the accu- 
mulation around the battery poles 
of any car brought from Massa- 
chusetts since February, 

6. Ask to see the title of the car 
in order to determine if it has 
been stamped “submerged” or 
“flood car." Re especially cautious 
of any ear that has been brought 
from Massachusetts since Febru- 
ary. 

7. Be suspicious of any car that 
does not have its Vehicle Identifi- 
cation Number (YIN) attached, 
Kemper has removed the VI N 
plate from the cars it declared 
total losses. These plates, together 



GOT A PTOS LEM WITH TOUR CAR? 

Just ash Mart about it, Sefftf you r question 
to the Cftr CIFnic, Popular JUecfanfcs, 22i 
West 57th St . New YqrJC M.Y. IQQig. White 
tetter* can rot be answered ifldrv jeTudf (y, 
probtems (hat are at general interest w<tf be 
published ro the column, 



with the cars' titles, are being 
turned into the appropriate state 
motor vehicle departments for de- 
struction. 

SERVICE TIPS 

• Chrysler C@rp. r which has made it a 
policy to distribute service and training 
publications lo do-il-ytwr sellers as welt 
as professional mechanics, has a dandy 
one on sale. It's a pocket-size handbook 
on 1978 carburetor adjustments and trou- 
bleshooting for alt carburetors used on 
the company’s line of vehicles. The hand- 
book costs si and can be ordered from 
Chrysler, Training Materials Dept., 26001 
Lawrence Ave.. Center Line, Mich. 46015, 
Request TM 621. 

■ Hesitation, stumble and surging that 
are bugging 1978 ford Granada and Mer- 
cury Monarch with 302-cu-in. engine and 
automatic transmission can be snuffed 
out by adding a vacuum restrictor 
(D7A212A225-A) in the EG R -to-ported 
vacuum switch line, So says FoMoCo in 
service bulletin 1S1, Remind your dealer 
that the bulletin exists. 

■ If while changing brake fluid you no- 

tice a threaded hole minus a bolt in the 
bottom of your Defco Moraine dual mas- 
ter cylinder, don’t think lor a minute that 
the boFt has bolted. Bolts were Installed 
in the threaded holes of some cylinders, 
but not in I he threaded holes of others. 
Don' I go adding a bolt if you don't have 
one. You may limit the performance of 
the master cylinder, let things be. I W 




Wash up 



An important part of washing a car down 
is washing up 1 — shooting under the body, 
that is, Hoad salt and mud that accumu- 
late in wheel wells, under the chassis 
and in other crevices, such as behind 
bumpers and metal trim moldings, hasten 
body rot. 

Aim a garden hose, with the nozzle 
sel to deliver maximum pressure, at 
these areas. Do it alien! The “skin" you 
save may be your car's. 



Winnebago's family vacation plan. 



Here’s a mini motor home that makes 
family travel thrifty. Makes it comfortable. 
And makes it fun. 

fn Winnebago's new, 2^ -foot 
Minnie Winnie? bunk bods provide extra 
sleeping space. A separate tub/shower 
compartment eases bathroom traffic jams. 
And the rear divider curtain quickly 
creates a private "suite!' complete with 
beds, bath and wardrobe* 



For family meals, there’s a four- 
burner stove and double sink in the galley. 
Phis a generous 66-gallon water supply. 
Best of all* the Bunk house is 
affordable. With price and terms that can 
fit a family budget* Look up your nearest 
Winnebago dealer in the Yellow Pages. Look 
over the Bunkhouse and the whole* new, 
value-priced line of Winnebagos* 

If you need a family motor home* 
you can drive a bargain with us. 




W*rt! to try fn-fort* you buy? Call Rent -A Way Wmnehqgo, ^00-447-4700 lor inform at run (hi III. call SlXM 22-4400) 
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Volvo glows In the dark 

What makes a car glow In the d;irk? 
Shorted ignition wires? I nnmn 
effect? Tankful of ychnajis'.' 

No, just re (teethe j- — i - ^ 

body sirlc panels 
that tight up 
when illumi- 
nated by head' 
lights of cars, 
approaching 
from the classic T- 
bone position, Being 
a Volvo Idea, they're for safety, of 
course. The color-keyed, reflective 
panels are a feature of Volvo's Safe- 
ty Concept Car (YSCC) built to 
show that cars can be a lot safer. The 
VSCF was designed to keep itself 
out cif accidents, as far as jjossililc, 
with such things as antiskid 
brakes, even with a loose nut 
behind the steering wheel. In 
panic stops, brake lights (lash In 
rapid pulses and there are rear- 
facing fog lamps to help prevent 
deadly pile ups. The h«rti changes 
pitch and volume as the car gains 
speed and, to be seen better, small 
running lights or notice lumps are 
always osi when the car is running, 
Besides air bugs and lap belts (for 
rollovers and secondary impacts ■ , 
there are sensors to warn of low 
tire pressure, deicing grids in 
remote-controlled side-view mir- 
rors add h rear-window wiper- 
washer. Headlight washers and 
wipers are Installed, too, ha tm pro* 
duct bn cars in many countries. 

Too cute, you say? Excessive? 



Super-sale Volvo we* derived from 
standard 244 sedan. 



will someday join the model lineup 
here, is one way for Volvo to prove 
the adopted car has become a 
rugged and. reliable family member. 

Redcoat racing 

The British ure coming! They're 
after ten driver and manufacturer 
championships in North America. 
British Ley] and Motors, sports-car 
suppliers to the colonies (not "By 
Appointment of Her Majesty the 
Queen , , ,' + but by popular de- 
mand!), has an extensive I97B 



TH7 1* after three rally champions hips. 

program sponsoring race anti rally 
teams, providing juice cars for 
Pnt’onn, Laguna Sees, Bond Atlan- 
ta and Nelson Ledges. Bob Tullius 
is back in the Group 44 VL2 
Jaguar ; John Eluffum and I>oug 
Shepherd are crashing through 
the woods in the Triumph TR7 
pursuing three rally championships* 



Volvo 342 go** rallying in Europe. 

Well, remember, every day over 
100 people leave home in cars and 
don't come back. Many more who 
do make it back now get around 
quite safely — in a wheelchair. 

Another current Volvo project is 
race-testing of a new, small 343 
model on the European rallycrosa 
circuit. The 343 with its unique 
automatic transmission began as a 
DAT and became a Volvo when the 
Swedish automakers is night the 
Dutch company. This return to 
motor sports with the 343, which 



1377 racing records 

Grand Prix drivers, cars and races 
get most attention in this grand, 
colorful raring 
annual. But it is 
nevertheless a 
full accounting 
of the 1 D77 rac- 
ing season. The 
British book 
f $24,95] is from 
Motor books In- 
ternationa!, Box 
2, 72 C J Prospect 
Ave., Osceola, 
Record book, Wis. 54020. 




More mopeds and motors. 

Latest entries in the moped mar- 
ket include u line of Free Spirit 
mopeds from Seal’s and an electric 
bicycle motor from Pedal power. 
The Sears machines, called Free 





Free Spirit III Is Sears' deluxe moped. 



Spirit 3, It or ill, are $330 to 
$ 380 . 

Add an electric motor to any 



bike you already 
you'll have a mo- 
toi-tr.ed bicycle 
that is q-u-i-e-t. 
The Pedal power 
package (motor: 
deep - discharge, 
electric - vehicle - 
type battery; 
and carrier, con- 
trols ) is $1(10- 



havc and, presto! 



Electrified bike. 



Not to be missed 




A 1922 Detroit Etoclric is a resident ot 
the transportation section of one of my 
favorite U.S, places — (h^ Henry Ford Mu- 
seum sod Greenfield Village In Dearborn, 
Mich. When you go, tey hello lor , . . EH 
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’78 FORD PICKUPS. 

TOUGH ALL OVER. 

A new Fond Pickup is built tough from the ground up. Ford s exclusive 
forged steel Twin-I-Beam, extensive corrosion protection, big-cube 
V- 8 options, all-welded cab. and double-wall box are just a few 
of the reasons 

But what makes a new Ford even tougher to beat are this year s 
new options like * Synchromesh 4-speed overdrive transmission 
for highway driving {not available on F-350 models) * Good-looking, 
comfortable new Lariat interior * 40-channel CB with concealed 
transceiver, single AM/FM/CB antenna, and all controls in 
the removable mike * New tilt steering wheel for your most 
comfortable position 



Take a took at all the new Fords You'll find them tough all over 
And more than Just tough 







Reasons Why The 
First Of Its Kind 
Is Still Best 
Of Its Kind 



Tins it Iftti ORIGINAL Thu On-6 wilh the 
smooth: workimg, machined, undercul 
dialing pans i 1 .1 that general e powerful 
leverage wdh no slippage- The ore with 
i he rem Forcing flange ( 2 ) that practically 
eliminates stress breakage First qI its 
kind and ^till Pest of its kind. CHANNEL 
LOCK. Be Sure you get Ifre teal Ihing 
look lor the iratlernark on the handle 
Si^es Irom irndgel 4^” to giant 16 J ' 



CHANHELLOCK. INC. * MeaflwiHa. Pj 16335 



Tii e- QRIStHAL Ta^oc.'N-Anwvtr 






Sand for Our F***CiW4* 





on a famous 
TROY-BILT Tiller! 



ONE HAND! 



"Off Season Saviri£S Ji now in effect! Right 
nbw is i he best tune ever to team about Hie 
annafiriE TROY- BUT RdId Tiller Pirofir Cornposfer 
, , . fhe "break 1 hr ou jjh’ 1 ' machine that's allow- 
ing injunt-of any age— with any soil - Id easily 
have a fabulously fertile, productive garden! For 
Re-e complete details, prices, wrrle today lo: 
IDOV-atLT Tiileri, D*pl flOlfT 
102 US St 1 9th An,. Tray. NY I21BP. 




nmiCRETE 



concrete, mortar or sand mix for 
do-it-yourself patching, pointing* 
patios* driveways, walks, fire- 
places. block or brick welts, set- 
ting posts and hundreds of other 
uses. 



FOR MORE INFORMATION WftlTE 
OUlKREtF. COLUMBUS. OHIO 4322 9 



USE ZIP CODES 
WHEN ANSWERING ADS 






HINTS 

FROM READERS 



Funneling liquids faster 




A piece of heavy-gauge wire 
epoxy glued outside a funnel 
along its length will speed up the 
flow of funneled liquids. The 
wire Allows trapped air to escape 
as the inflowing liquid forces the 
air upward ,- — Howard E. Moody 



Bushing lor a little bit 




When a drill bit la loose in a 
collet chuck, make a bushing to 
keep it secure. Wrap a strip of 
sheet aluminum, cut from a pie 
pan or TV dinner tray, around the 
bit shank. Trim the excess 
metal carefully to avoid an over- 
lap-ridge that would throw the 
hit off center. — Wafter E. Pwrfore 



Putting back the bite 

When screw holes made in wood 
have become so enlarged that the 
screws no longer fit securely, add 
a casing to the screw m it will fit 
tightly in the hole. Force plas- 
tic insulation covering stripped 
from a piece of electrical wire 
over the screw . — Henry Miller 
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YOU MAY HAVE ALREADY WON 



*1Q 000 IN CASH 





SECOND PRIZE 

$1000 CASH 
10 winners guaranteed 



THIRD PRIZE 

500 Raleigh 
Double Coupons 
4,000 winners guaranteed 



9 mg, J 'tgr D J mg. nicodna av, per cigarette by FTC method. 



PLUS A TRIP TO 



CONTINENTAL MARK V 



GAM£ 

OVER 4,000 PRIZES 
Will Be Awarded. 



GRAND PRIZE 

$10.1)00 in CASH 
plus a 10 day trip 
for two to Hawaii 
1 winner guaranteed 



BONUS PRIZE 

Continental MarkV 
This additional prize will 
only be awarded if your 
certificate is a Grand or 
Second Prize Instant 
Winner 



- lJTt P&lv T Co, 



Raleigh Lights, 
the low u tar f * 
cigarette with 

"Fortified Flavor : 1 



Stan saying 
double cotijMjfis- 
get gifts twice 
ns fast . 



HERE'S HOW: Wipe-off 
all spots on (he attached 
certificate, then take it to 
your participating retailer! 

If any of Ehe six digit num- 
bers Tewaled on yiiur 
certificate e xactl y matches 
the six digit number on the 
side of a Raleigh Lights 
Package, you are an instant 
winner of the corresponding 
prize, [f your Bonus Spot 
reveals the picture of a 
package of Raleigh Lights 
and your teiTificale is a Grand or Second Prize Instant Winner, you 
will also win die Lkmus fhize of a Continental Mark V 



YOU I IAVE A SECOND CHANCE TO WIN! Because all Grand, 
Second and Third IM/es will lue awarded, youre still eligible to 
enter the drawing for unclaimed prizes, even if your certificate is 
nul an Instant Winner, 



See Official Rules on the back of your Sweepstakes Certificate 
for del ails. 



NO PI IRQ iASI NECESSARY ’Void in Missouri, wherever else 
prohibited or resirk led liy law. arid outside of 50 United Stales 
cind Dist.nf Col. 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



HOMEOWNERS' CLINK 

QUESTIONS ANSWERED 



Rotting porch columns 

Tw ft of my seven wood parch 
columns arc starting to rot about 4 
in. from the hot tom. Tin ft arc 12 in. 
dia meter by f ft , high. How can l 
repair them and keep the remain* 
in ft columns from roftiftf) ? — Frank 
Rmnniler, Bel mar t N.J. 

Moat wood columns are hoi Jo w, 
anti circulation of air from the 
bottom (plinth) to the top (capi- 
tal! is very important. Make a fill- 
er by laminating wood "half cir- 
cle s -r together to reach the desired 
height of rot (see below). 

Lug screws assure air circula- 
tion through a 2-in. hole cut in the 
center of the wood pieces. The 
screw bends keep the base off the 
deck. 

Tut huff circles with an oversize 




Support column and replace rotted pari. 



radius to allow for sanding. Use 
press ore- treated wood. Fasten the 
six pieces together using water- 
proof glue and screws. Install lags. 

Temporarily support the load 
above with a 2x4 stud, plates and 
a pair of diagonal braces to pre- 
vent swaying while you saw. Move 
the new filler section around the 
column as you saw to get a level 
cut, Clean up the mtted area then 
slide the filler piece in place. You 
may have to make a vertical 
adjustment with the existing “fas- 
tener" to keep the column from 
kicking out. To do it r adjust the 
lag screws to assure a tight fit; 
then attach the column to the base. 
Fill, sand and treat with wood 
preservative prior to painting. 

To prevent rot on remaining 
columns, carefully chisel or drill 
four equally spaced ventilation 
holes at the base of each. This wilt 
lessen condensation due to temper- 
ature changes (warm days and 



cool nights), You might check with 
your lumber dealer on the cost of 
cast iron or fiberglass plinths with 
built-in ventilation, 

Removing grout 

The grout between our 4-%-in, 
shower files has become loose and 
has fallen ant in some places. 
On (aide the tub area it has bceo me 
discolored. I'd like to regrout, but 
ho w does the amateur remove the 
old grout— high speed grinder, 

muriatic acid, or what? — S> B. 
Ohrcnstein, Burbank t Calif. 

You've got your work cut nut for 
you, but loose grout can be re- 
moved with a sharp tool such as an 
ice pick or awl. While applying 
pressure, repeatedly draw the tool 
through the joint. Leave any tight 
grout in place. A putty knife may 
be helpful in removing any bumpy 
or rough pieces still clinging to the 
joint. There are several tile clean- 
ers on the market, since many 
contain acme muriatic acid, wear 
rubber gloves and protect your 
eyes with goggles, l have had 
success with a cleaner and Rrillo 
snap pads. Remove all traces of the 
pad with soap and water. Since 
success depends to a large part 
upon the age anti type tile you 
have, experiment on a tile in an 
inconspicuous place first. 

Camouflaging nail dimples 

How do we canton flag e the occa- 
sional nail dimples that annoyingly 
appear in the ceiling of our new 
h o m c t -~S uc Hull, T ipt on , / &wa 

Your problem isn’t uncommon. 
In defense of the spackler, these 
dimples probably didn’t show un- 
der daylight conditions, when he 
finished them. Yon can purchase 
ready mixed joint compound fit'll 
keep tor king periods when tightly 
scaled i , and a 4-in. spackle finish- 
ing knife. With a small amount of 
compound on the knife, hold the 
blade at a 30 n angle to the ceiling 
and draw it firmly over the dim- 
ple. The dimple wifi be filled flush 



Do you have a home maintenance or repair 
problem? Send if ro Homeowners' Clinic, 
Popular Mechanics, 224 Wesf 5?fD St„ New 
VorJf, N,Y, J00I9. Letters cannot be an* 
swered individually, but prob-terns at wide in- 
terest wiU be discussed in (bis column. Far 
more home repair and maintenance .help, 
jger PM's Home Care Guide, |4 .95 postpaid. 
Send orders) to PM, Dept. HCG, Do* 1014. 
New York N.V, 10019- 



to the adjacent surface. When it's 
dry, -Hand patch lightly with fine 
sandpaper, Touch up with paint. 

Old faithful is unfaithful 

jV it old cast-iron Craftsman miter 
box and saw always leave me 1* or 
2° off when l try 45 e or i cufff. 
IVs frustrating when / tty to make 
picture frames, especially since Fee 
had the saw sharpened and set . — 
Jim Smith* Mishawaka, hid. 

A clue to your problem might be 
in the word "old " The Craftsman 
products enjoy an excellent reputa- 
tion. but after a period of time, 
normal wear will take its toll, 
Experienced carpenters know that 
a slightly worn saw guide or angle 
stop tan easily cause nS 1 error. If 
you feel the tool still "owes" you, 
check with the nearest Sears store. 
Or, you might invest in an ordi- 
nary hardwood miter box and a No. 
404 Stanley picture frame clamp. 

Tanks for nothing 

When jet? converted from ail to pas 
heat, we were left with a SOO 
gallon oil tank buried in our front 
yard. Removing it or fitting it 
with concrete would be too expen- 
sive. Filling it with water would 
only cause it to rust and collapse , 
Help! — Paul Gustafson , Saginaw t 
Mich. 

First, I would check with a local 
heating contractor. Depending on 
the age of your tank, he may be 
willing to dig it up and back-fill 
the hole for salvage value, 

I believe the tank will last as is 
for years. Rut. if it really bothers 
you, try this; 500 gallons i a only 
about two and one half cu, yds, of 
mortar sand. Have it dumped near 
the filler neck and fill the tank 
through a targe funnel. Sand pours 
easily and will compact well in the 
tank, This might be a good time to 
invite your relatives tor a barbe- 
cue ! W4 
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When you build the rugged Popular Mechanics air 
compressor, you’ll get one of the most versatile shop tools 
around. It's a tough workhorse that can tackle jobs you never 
dreamed of doing before — riveting, sandblasting, spray 
painting, inflating and countless other projects. And, unlike 
ordinary compressors, the PM air compressor can evacuate 
your car's air conditioning system. But best of all* it's 
affordable. With plans from the Popular Mechanics Plans 
Library, you can build the PM air compressor yourself and 

save up to $200. 



Sen cl check or money order toj f a 
Air Compressor, Popular Mechanics 
Plans Library, Bom 1014, Radio City 
Station, New York. NY 1GGJ9, 

( Make checks payable to Popular 
Mechanics.) 



.sets of 



Please send me 

Papular Mechanics eir compressor plans 
at $&.95 each (add 75 f eaeh For first-class 
mailing). 1 enclose my check or money 
order for . 

Name _ . 



AAErcSG 









Ate 



\\0^ e 



MS]0 






Send today for your Popular Mechanics Air Compressor 
plans, and add a new dimension to your workshop. Only 
$5.95 (add 75* for first-class mailing). 



Cily 



&l*Et Up 



Ptwiic allow Four to mu wrrfti fer delivery, 
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APPLIANCE CLINIC 

QUESTIONS ANSWERED 



Cut and dried 

Clothe* ho iuntjer spiv tkttnselres 
dry in tmr Whirlpool model LA 
88(X) an to mafic wanker. In fact, 
you can hajaLwriny than, they art 
so water heuvy. I checked the 
highspeed relay, pump and 
screens, ami they seem okay. The 
machine is only five years old. 
Please help. — Harry Lind ill , Sara- 
nac Luke, N Y. 

Assuming The washer isn’t being 
overloaded, the twq conditions that 
L-atiae this problem moat often are 
u loose belt and a dutch not 
adjusted properly. 

Take ofT the back pa n d and 
press the belt. It must be tight. 
Adjust or replace the belt., if 
necessary* to take up slack. 

To check clutch adjustment, in- 
sert a dime between the dutch 
pads and clutch plate. The assem- 
bly is opened enough to let you do 
this. The dime should fit snugly. If 
it doesn’t, adjust the dutch by 
tightening the bolt on top of the 
stud and spring assembly on the 
clutch housing until the gap be- 
tween the clutch [>ads and plate is 
taken up. If the pads are worn 
badly and can't be adjusted, re- 
place the clutch. 

Parts changer 

Our dishwasher doesn’t pump out 
water* Believe it or not, 1 have had 
a serviceman here fire times h > see 
this unit. He has put in five sets of 
neiv parts. Still t water remains. 
We also found that the impeller 
had been eaten a way by detergent. 
Can you help? — Charles R. Libas- 
si. Dun mure. Pa. 

First of all, detergent won't eat 
away ail impeller. Food particles 
do that, which seems to Indicate 
that dishea aren’t being scraped 
enough to begin with, Secondly, 
why have “five sets of new parts" 
been put into the machine? Why 
wasn't the cause of the trouble 
found first? The usual causes of 
this problem are clear-cut 
enough — i. a dogged strainer: 2. 
clogged discharge line; 3. a 
sheared* loose or jammed impeller; 
4. an inoperative pump motor. 
Troubleshooting is also dear cut : 

1. Check the strainer, See that 
it’s dean, 

2. Find and disconnect the dis- 
charge (drain) hose from the 
pump to the drain* Blow through 



it. If it's clogged, clean it out. 
When hooking the hose back up, 
make sure you don't bend it. 

3. Do an operational test. With 
water in the unit, open the door, 
place the machine hi the spin cycle 
and press in the door switch with a 
screwdriver. If the pump motor is 
dead, water will remain and there 
will be silence. Check the wiring 
between the timer and pump mo- 
tor. Your trouble may be caused by 
nothing more serious than a dis- 
connected or loose wire. Next, test 
the timer anti motor with a VOM 
to find the faulty component. 

If the pump motor works, uncov- 
er the impeller and again activate 
the machine in the spin cycle while 
watching the impeller. You will be 
able to sec whether the impeller is 
loose on the shaft or jammed, A 
loose impeller or a frozen shaft 
will prevent water ejection. It just 
may be that the entire pump 
assembly has to be replaced. 

Calculated answer 

ft's inconvenient to crawl under 
my desk every time I use my calcu- 
lator. Is it okay to leave the trans- 
former plugged in permanently ? It 
seems to yet awfully hot.—Krik 
DeWune, Chicago, III. 

Itoh Electronics, Inc., in New 
York City, told me that it will not 
cause harm to keep a calculator 
plugged in permanently as long as 
its switch is in the off position. 

Philip Morris Office Machines, 
Inc., of Miami, which is one of the 
largest calculator service dealers 
in south Florida agrees. However, 
a service technician suggests that 
if the transformer is "hotter' 1 than 
warm, the battery pack may not be 
holding a charge, causing the 
transformer to overwork. In time, 
the battery pack may weaken to 
the point where it will have to be 
replaced. 

Roll your own 

To fry and get our old Hoover 
upright vacuum cleaner to pick up 
dirt t / have installed a new bay 
and tested suction, which is 
strong* The unit did a great job 
until recently* Why not w oh??— - 
Larry Berk, Newport News, Va. 

The pick-up roller has either 
burst its belt or its brushes have 
become worn. Turn the machine 
over and look to see that the roller 



belt is not cracked. Re [date a bad 
belt and make sure it is properly 
attached to the pulley, 1 1 rushes 
should be comparatively long (Vi 
to (4 in.) and "rough" — that is, 
not slick so dirt slides off them. 

You can replace brushes in 
many units without having to 
replace the roller. Remove the roll- 
er from the machine, A Hoover 
dealer will give you the replace- 
ment brashes or a new roller. 



SERVICE TIPS 

■ When you clean the filter in your 
room aifeonditioner this summer, check 
the aluminum tins ol the evaporator. If 
some are bent, the transfer of heat to 
the refrigerant wilt be impaired. 

Fine can be straightened, but only with 




a lin comb as shown. When we priced 
this tool, it was selling for under £4, 
For a source check the classified direc- 
tory under “Air Conditioning Equipment 
and Systems — Supplies and Parts,'* 

■ A good tip offered in response to 
our list of parts suppliers for major 
appliances comes from Carlyle O. Otto 
at Akril Appliance Supply Co„ 3$2G 
Vassar N.E., Albuquerque. N.M. 87107: 
", , , the greatest problem in tilling 
mail order parts requests is the tack 
of sufficient information , . , admonish 
your readers to be Sure to furnish the 
exaci and complete brand name, model 
and serial number as well as a descrip- 
tion of the part and of its function. 
Sketches are often very helpful." 

Another lip; The manufacturer of your 
appliance is a good place to check for 
parts replacement. For example. Whirl- 
pool: has a number Of factory-owned 
parts divisions. FM 



if ypir have a question about any appliance, 
send it fo Appfreece Clinic, Popuiar Me- 
chanics, 224 West 57th St., New York, NT, 
JOOl®. Sorry, 5<j[ JefterS cannot be an- 
severed mdfvidu^Uy. Profiteers of wide inter- 
est wifi be discussed in this cefumn. 
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ar plants in New England 
customers $380 million!’ 



Meredith D. Pennon, XimL'ur Cos I 1 Accountant 



“It would have cast customers ol the New England electric companies 
$380 million more, In one year, if those companies had used oil instead of 
nuclear enerp. In Illinois, nuclear power saved customers $t25 million: 



“Did you know that electricity 
from nuclear plants kept 257,000 
people from losing their jobs 
when the coldest weather in 
history caused shortages of 
coal, oil, and natural gas?” 






Ss 






“Even if nuclear n 

power plant construction 
can overcome the serious delays, 

America will still need to depend J - 

heavily on coal as a major source of electricity! 



The time to build power plants is now* 



By I'JBd Amenta wiU need 4U n « more electricity just lei 
supply all die new people and their job?.. New power 
plants— both nuclear and coal— are urgently needed and 
must lx- started al once to be ready in time]'. For fails on 



n 



hrjivm b.liTtriL trtalllutr 

RQ. Bra 2*191 , General Pail Otiicr 

Nn* Yxk. \ Y 10001 



Plr.ftM' m’it.I ii.i* fro inliHm.hLuni .lixMil nikY-u rncigv mcl dir i ri-=i= 



you r energy options, juisl send in 1 1 sc coupon. 



Edison Electric Institute | Arbluxi* 
for the electm companies i 

I C. II) StHl* 1 
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CAPSULE REPORTS ON NEW AUTO 
PRODUCTS BY THE EDITORS 



Look, Ma. No Freon 

Can't count fill the aerosol cans 
you've thrown out because they 
test their propellent charges? And 
you always find out about the lost 
propellent when you're in the mid- 
dle of a job. Right? 

With this manual, adjustable- 
nozzle spray can you can have 
anything from a solid stream to a 
fine mist. 




Pump sprayer has adjustable nozzle lip: 



The manual sprayer will handle 
solvents, light oils, kerosene, insec- 
ticides and so on. You can use 
almoAt any low-vi sens sty fluid ex- 
ce|)t water (this would work, but 
WOtlld corrode the pump). We tried 
it with a can of nonaerosol (Jum- 
out and it did a fine job of apray- 
cleaning carburetor linkage, Most 
of what you can buy in an aerosol 
can is much cheaper bought as a 
liquid, so the sprayer will pay for it- 
self. From $5 at Dutton-Lainson Co., 
1515 West Second St. t Box 729, 
Hastings. Neb. 6S901, — B.H. 



strong damps that can be swivelled 
at nearly any angle and held there. 
It accepts square, round, or angled 
stock, :t k to $ inches in diameter. 
You can also fasten one end to any- 
thing solid and use the Porta Vise 
as a conventional vise. 

Made basically of aluminum, 
with steel jaws and threads, it 
weighs only 12 pounds and costs 
$166.50 from Lodi Porta Pipe Vise 
Co., 1223 South Hutchins St., Lodi, 
Calif 95240:- T/ / 

Go look your nozzle 

Trying to hit an inaccessible fit- 
ting with a manual grease gun can 
be an exercise in frustration. 
You've got to use a flexible line to 
get- the nozzle cm the fitting nipple, 
and u n lews you hold the nozzle in 
place with one hand, it pops off. 
This means you have to operate 
the grease gun with one hand, a 
possibility with a professional air- 
operated type, but not with the 
Saturday Mechanic's manual de- 
sign. 

Now, for $3, you can have a 




Grea»e gun with new looking nozzle lip. 



Multi-angle pipe 



That third hand you've so often 
needed is here now, Called Porta 
Vise, it's for the serious construc- 
tor /welder who's Into engine 
swaps, home bn ilt chassis, and so 




Yuu get extra hand 
wi(h portable vise. 



on. 

Porta Vise 
consists essen- 
tially of two 



no^le tip with a knurled locking 
device. Once you have the nozzle on 
the nipple, just turn the knurled 
dial and the nozzle locks on, Voiln] 
You've got two hands clear to 
operate the grease gun. From 
Thexton Manufacturing Co„ 7685 
Parklawn Ave., Box 35005, Min- 
neapolis, Minn. 55435.- — B.H. 

Thief-foiling cuff 

Professional auto thieves most of- 
ten steal cars hy either using a 
master key or by ripping out the 
ignition tumbler with a slide ham- 
mer. 

To foil thieves, Car Cuf Indus- 
tries offers a heavy steel guard 



that clamps and locks over the 
ignition switch on your steering 
column. Car Cuf is adjustable, has 
a plastic coating to prevent 
scratching, and locks on in sec- 




steel guard locks over ignition switch. 



onds. Its own lock tumbler faces 
toward the dashboard, ho it's very 
difficult to open without the right 
key. I hope to reduce my car insur- 
ance premium by using this device. 

Car Cuf fits all 1969 and later 
U.S: cars and retails for $34.55. 
Order from Cur Cuf Industries 
Inc., 2 &5 New ton ville Ave,, New- 
tonville + Mass. 021 GO. — M.L* 

Buzzy car cushion 

If long-distance driving gives you 
an occasional sore back, here's a 
vibrating pillow to take along as 
your portable masseuse. 

It looks like a conventional pil- 
low, but inside are two flashlight 
batteries (not included). It vi- 
brates automatically when com- 
pressed by the weight of your 
back. You can use it to massage 
any other part of your anatomy. 

Called Car-Eratof, the vibrating 
cushion lists for $19.99 from Cali- 
fornia Cushion Co, Inc., Lodi, Cal- 
if, 95240, — MX. 




Aches of long distance driving are eased 
wi|h this vibrating pillow: JlisI insert bat- 
teries (led) and lean back on tbs cushion 
to turn II on. 
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Bosch reports on the 
NlckeHTated Spark Plug 

One of four Bosch refinements that are changing the way spark plugs are made. 




[ !_ Nickel-Plating 

Plugs can "seize” or stick fust 
in some engines due to :i chemical 
reaction between the alloy cyltn- 
■ lei head and the metal plating on 
i he plug threads* 

The harder the metal used to 
plate the plug, the better it resists 
this chemical change. Bosch uses 
nickel, which is much harder than 
i he galvanized zinc on the leading 
I .S. plug. 

Nickel plating virtually elimi- 
nates the possibility of seizing. This 
Bosch refinement is now being 
copied by other plug manufacturers. 

But no other plug gives you 
nickel plating plus these other 
thiee Bosch refinements. 



[2] Gapped at Factory 

Only Bosch pre-gaps its full 
line of plugs to the e.vurf engine 
specifications determined by the 
car manufacturer. Bosch plugs 
come ready for immediate 
insi ullaiion. 



> Angular Rib Design 

The ribs on any spark plug 
insulator serve to minimize current 
leakage along the outside of the 
plug. Bosch engineers designed 
rihs with corners instead of the 
usual curves to reduce leakage 
even further. 



! 4J Crack Resistant 

To withstand cracking from 
compression and high tem pc ra- 
il ires, insulator ceramics contain 
aluminum oxide. For improved pro- 
tection against fracturing. Bosch 



• 1V7H Rl.IxtI Lkm'lt toqhVJLtiim 



insists on an industry-high propor- 
tion of 95% aluminum oxide vs* 
91% for the leading US. plug. 

Try a set of Bosch plugs — 
the quality plugs that burn clean 
and run smooth to save gas. 

Spark Plug Pioneers 

Bosch is one of the world's 
oldest spark plug manufacturers. 
Since 1902, we*ve developed over 
20*000 different plugs. The four re- 
finements described here are just 
the latest in a long line of Bosch 
innovations. 

Bosch spark plugs are available 
only in professional automotive 
outlets. 






ROBERT BOSCH 

CORPORATION 
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How to make 




Make any drink with Seagram k 7 
and make it a great one. For a smooth 
refreshing 7 & Cola, pour Vfa oz, 
Seagrams 7 over ice in a tall glass. 
Fill with cola and garnish with lime. 



Where quality drinks begin 



m. 



sacwui neiuuns co„ jug. mericmwhisuy-a slew, bs ftoor. 




Some cars have it, some cars 
don't. If yours has the cult 
mystique, „ honk, 

by Wade Hoyt 



T o many people, cars are just 
“wheels," transportation, a way to 
get to and from work, something to 
haul groceries an, hit's got four wheels 
and runs, it's perfect. 

Others take a far different view, Jess 
practical and more emotional perhaps, 
but also vastly more satisfying, These 
people like cars, or at feast certain 
cars.They appreciate them for the way 
they look or the way they operate. 
When a large number of people find a 
particular car desirable, ft is some- 
times referred to as a “cult car." 
The Corvair is a perfect example. 

The Edsel is close, but no cigar 
The guy with an ,p l Love My 
Corvair 1 ' sticker on his bump- 
er really does love it.Tohell 
with Ralph Nader. ..he 
wouldn't know a good 
car If it ran him down 
and backed over 
him twice! The 
C o r v a i r ownei 
knows that his 
car goes and 
handles belter 
than the contem- 
porary Falcons and 
Valiants that Nader 
deemed suitable for pub- 
lic consumption, and he also 
knows that his car has more 
flair, more of that certain inde- 
scribable something ihat makes It 
stand apart from the crowd of '60s 
economy cars. There are still com- 
panies making replacement parts, 
racing parts and restoration parts for 
Corvatrs, long after General Motors 
gave up on a good idea. There are 
even owners 1 clubs— groups of similar- 
ly afflicted individuals who hold rallies 
and meetings, publish news letters, 
.swap parts, and write pen-pal type let- 
ters to one another. That's the sure 



Renault LcCar owners loot 
wave because . . .? 



PM Photo; 
Geer&ii Ancon* 



is missing. Owning 
an Edsel is rather like 
being the fat lady in a cir- 
cus. Sure, it's a curiosity. 
But so is a go-go girF, and who 
would you rather be seen with on 
a date? Okay? 

There seems lo be no rhyme or 
reason to cult cars. Some are great 
automobiles, recognized as such from 
the moment they were first introduced. 
Others are sleepers, like the ‘55 Chevy, 
becoming the "in’' thing onfy a decade 
after Its introduction, and growing in 
popularity ever since. Some are lim- 
ited production supercars, like the 
Shelby Cobras. Others are mass-pro- 
duced economy cars, like ihe Corvair, 
VW or Honda Accord. But almost all 
of them attract attention and praise 



sign of a cutt car. Vou don't find own- 
ers clubs for Falcons and Valiants. 

Edsel owners have a club too. Thei r 
Rangers and Corsairs go up in value 
over the years, rather than down but 
somehow it’s not the same as it is for 
a Corvair owner. A certain enthusiasm 



Why do these cars 
How horns at 




Behold! A covey of cult cars in color. . 



PORSCHE SPEEDSTER 

WHil fcmoaVH* * ba-by'a 
1950s PoPKhtt ttk* mte 35SA Spwdsler 

1500 intpii* a ttRvl** devotion 




from the limethey ere introduced* 
Most cult cars have one thing in 
common: More people like them 
than own them, end that’s what 
keeps their prices up over the 
years* They needn't be col- 
lectors' cars In the sin-figure 
price bracket. Some are 
rare and getting expen- 
sive. Others are brand 
new: all you do to own 
one is sign on the dotted 
line at the local dealership* 

Still others are obviously on 
iheir way to stardom, and you can 







SHELBY COBRA 

Ford Vt engines were *h oehomed Into Bi* aJuml- 
nu-m- bodied Cobra* of the ffUd-19&Q* by row 
Carroll Shelby . Slick, slippery, end lest. Very f«1. 



V FtREBtRD FORMULA 

Vou won't M« the "f» Firebird* 
unlit Sepiember, but herb * okeetty 
hew die Formula will be decked mil. 
Among the tftofct lew '79 wiH be blackout 
teHllghi lenses. The Tran* Am, culti*(t oH the F- 
bjrdi, will get special anniversary treatment 
end lucky buyers vHt gel Ihem powered by the Iasi 
4QQL-cti,»in Vi* met Pontiac will make. 



CORVAtR MONZA SPYDER 

There ere plain Corvelfs and then there ere turbo- 
charged Mom a Spydefs — like Shis '83 convertible 
—and rare, modified Pilch Sprint coupe* , . * end 
Corvelr culiiete know them ell. 





ilia? wasi \\\umm iui ueiioei? uh a 

new one. Parts for older cars may be 
scarce and expensive. But there are 
compensations. Your insurance 
agent will think you’re nuts, but his 
computer will give you the best rates 
in town on a. r 55 Chevy. Try that with 
a Ferrari 1 

For several years, 1 insured my 
Cobra as a "1964 Ford convertible/' 
It wasn't exactly a lie, but it wasn’t 
the whole truth either. Sure, it was 
dumb. If the car had been wrecked 
or stolen. I couldn't have collected 
anything near what II paid for it. 
much less what it was becoming 
worlh But, on the other hand, I could 



HONDA 

A legend in in own. 
time, the Accord has 
da.?? led driven who 
have pul It through 
Its paces. It you 
want a brand- 
new t&70 mod- 
el like this, you 
will have to get In line. 



CORVAIR ^ 

Wilh reirr lid lifted !□ show oft engine. 

'64 Spyder is on display for the faithful. 



pick a winner off the corner used-car 
lot. 

How much should you pay for a 
cult car? It's strictly a matter of 
supply and demand, but a little 
common sense goes a long way. An 
Atlanta dealer is currently offering a 
"ground-up restoration" of a ’57 
Chevy Bel Air for $0500 and a "rare 
62 T-Bird for $12,500, 

You could probably buy similar 
models from a migrant farm worker 
for under $300, although they would 
most likely be rolling wrecks. The 
car you want should fall midway 
between these two extremes,, both In 
price and condition.. Avoid expen- 
sively ' restored" cars if you can and 
look for sound, unmodified cars in 
good running condition, with little or 
no rust, just as you would with any 
used car, 

A cult car is fun to own. If you go 
to auto races, car shows or other 
places where car-wise people gath- 
er, it’s nice to be in a car that 
attracts admiring glances, It's also 
handy if. when the time comes to sell 
it, you can easily get back what you 
originaNy paid. Considering the way 
the average car depreciates, that 
may be more than half the tun of 
owning a cult car! 

I've had two cult cars— a Cobra 
and an Accord — and I'm willing to 
own more. There are pluses and 
minuses to cult-car ownership. You 



VOLKSWAGEN 
See the Beetle? See 
the Beetle multiply. 
See It surpass Model 
T in production. See 
the owners honking, 
waving and carrying 
on. See the split 
rear window. See 
the rear-engtne * 
1 SS I VW Beetle I 



MG 

1940 MG TC with Its 
chromed wire wheels 
Is a fine example of 
the classic British 
sports car. Price 
that you pay for 
roman lie wind- In- j 
the-laco ride la A 
a pounded ™ 

posterior. 



CHRYSLER 

Oh, mourn a great, lost 
leviathan of motoring 
days gone by. Mourn the 
Chrysler 300 but praise 
persevering souls who 
keep Mr. Bust from 
cars like this. Genera- 
tions unborn will see 
whal it was like to 
drive to the comer in 
mid-ZOth century. 
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afford lo insure a '64 Ford, The 
company's computer would have 
gagged had l tried lo whiz through 
that little roadster's whole real 
name: "Shelby-Ford AC Cobra. ' 

I finally turned honest when I 
found a company willing to insure 
such “special -interest cars” at low 
rates because they realized that 
cult-car owners: fa} take better care 
of their cars than the average guy, 
and fb} usually put comparatively 
little mileage on them. I discovered 
this thinking man's insurance com- 
pany on the pages of Old Cars, a 
weekly publication out of lola, Wis. 
54945, It and Hammings Motor News, 



AVANTI 

Stude baker lives! Avantl IE I 
latest production version and little 
changed from this early '60s model. 



VOLVO 

Say you want a real sporty 
station wagon? Your chance 
was in 1973 when you could 
have an 1 BOQES Sport* Wagon. 



CORVETTE 

The year was 1953 and you 
could buy a Vetle In any color 
—SO tong as It was white. 



Box 100, Bennington, Vt 05201, are 
both packed with classified ads for 
all sorts of oddball vehicles. 

The definition of a cult car is a 
highly personal thing: my list of favor- 
ites starts below. 



to wave and toot and form clubs, too, 
Mow that these MGs are approach- 
ing collector status, with prices to 
match, there are firms selling fiber- 
glass replica MG-TC bodies you can 
boll onto VW Beetle chassis! 

Two-seat Th underbirds of '55 to 
'57 are now real head-turners. In 
their day, there was some controver- 
sy about their not being ‘true" 
sports cars, and Ford proved its 
detractors right by the direction the 

fPteaSe (urn #0 page I0SJ 



Th* Z car. A 240? ?G0? A cultlst 
will 1*11 you: This one is a 19713 
2B0Z, A shape with slaying power, 



Cult Cars from the recent past 
Early VW Beetles were among the 
first cult cars. You had to be a little 
odd to own one, so owners tended to 
band together Into car clubs and 
similar mutual-admiration societies. 
When two Bugs passed on the road, 
their owners would wave, honk or 
flash their headlights — a sure sign of 
a cult car. Meat VWs to own today 
are the split rear window models of 
1948 to ’52 and the oval window fobs 
of ’53 to '57, After that they all 
started to look alike and became just 



“wheels." Owners stopped tooting 
and flashing and joining clubs. Too 
badt 

T-Series MGs, those early English 
sports cars with the old-fashioned 
fenders and running boards, were 
produced from 1346 to '54 In three 
different models: the M6-TG, -TD 
and -IF, Their owners were known 




CHEVROLET 
The Chevy. In th* 'SO*. 
Smack dab In the middle. 
It'* a '55 Chevy Bet Air 
convertible. A '54 or '56 
model is nowhere — it 1 * 
gotta be a '55 — or a '57 
as second! choice, ft was 
merely a nice car in 
those day* but now a real 
do-wa-diddy — to dude* 
who dig it, that la. 
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N uw you tan try thuse mid-air trick* 
that daredevils du whan mi bussing 
[Jmvrj a muuntumsidt.' of sniiu K ree- 
style hot dogging has hji water-ski 
leva! and. with iirurtke, you tain lake 
tiff from a tuwhual wake fur the new 
spurt tif aqua-ttiTiibatiaL Even if y«iu 
never achieve rhumpinriship form i it 
taken yearn uf prmlHej,, you'll have 
fun trying. 



l rai l mu at a Iim ail hospital. hut Kicky 
Met Urmirk eoii«cidered the euuntry'a 
tup trick skier, recommends ijerfwt- 
mg your water-ski fundamentals be- 
fore taking in the air Fur this ulti- 
mate tent of your tevhn ique, there s 
the challenge of the Spread Eagle — 
where skis are spread w ide apart and 
then brought bark together just in 
time fur grateful touchdown. Then 




A mistake on wuh r skis is mure try the 1 taffy — scissoring the legs by 
likely to end ui i in a -plush than in lifting nne ski up in front of you while 



overboard 



Acrobatic skiing started on snow; now 

it s on water. Want to try? Here’s how, L 



By Bill McKeown outdoors editor 






- *. i- • ' *• 








Up and own As the lowboal culs away Uom 
ine fump f,imp Carl Lyman pe Harms his 



somersault specially, a feature ol hia iki Properly outfitted m We vests and helmets. ireestyle show-siueri practice 



show clown routine at Cypress Guldens 



luck Spread Eagle maneuwers lhal are pari gl introduction lo aerials 







the other points down and hack The 
Back Srrateher swings the aft end of 
the fihifi up to touch your back white 
the front tips pc ml straight down 
with leg* tight together, please 1 II it 
the water before recovering from this 
one and you're alrtmsi guaranteed an 
unplanned cartwheel. 1 

Front Hips sold Hack Flips are for- 
ward and hark somersaults that end 
in .skiing position, hiding ditnw 
if nothing had happened (Don 



# 









•UH' 



forget yon fr*ip the tow rope, i A Hip 
sounds like a routine form of gymnas- 
tics'? Then go around in the air twice 
before you band, making it 720 in- 
stead of 3dd For graduation exer 
rise, there? the Worm Turn 

Freestyle s waler-bome birth 

For year?. water skiers have been 
i meriting now stunts, Audivru-es at 
the famous f y press Gardens ski 
shows at W d liter Haven, Fl»., 
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Si r i d 



World champion jumping, slalom aod tricks 
skier Ricky McCormick tunas up for 
fraailyls with slalom practice. 

3&i 








B«*toric (rymg forward Flips and Back Flips riding up oulside oi one low wake and 
landing on ihe oihai hal-doqgar Lyman perform* lamp jump flip a MCI mph 



and at other performances,, have seen 
trick and down arts that incorporated 
hot dogging haairn. Hut spectator? at 
the 1976 midsummer Masters Water 
Ski Tournament St f alia way i wardens, 
Ga., probably viewed the find, organ 
used freestyle competition as Mike 
^uvderhoud, Hrure Loekburn from 
A ust rul is, Wayne (.» ri md i tc h and Ric k v 
McCormick introduced Ihe sport 
Since then, rules for water-ski aero- 
batics have become more formalized: 




PM p h Pics P|.-la J ohnifln < C yp W * Dai tie ' i * 



■ Tow rope ten gth must exceed 10 
feet, anil n oifeti lackei may in? re 

qui red 

■ A skier will pel three jump* per 
pass, nnd be allowed three passe* He 
tween jump? the skier muy [lerfnrm 
i»ne double- wake or surface trick. 

8 Skiers may execute neriaJ trick? 
from a ramp si t 2fl. 26 or do mph 
Early hot-daggers used -12- inch 
trick skis without rudders and little 
bend in the end?. Newer freestyle 



models have turned-up tips, and 
may be wood, fiberglaas or graphite 
laminates. Back ends are squared 
off and lengths run from 45 to 49 
inches with widths ranging from 8 J .-i 
to 9 Vi inrhes, Small 4-ineh rudders 




Back- to -Iron I one-ski stopover is practice 
preliminary for forward or backward spins. 




GetUng more difficult, [rick require* the 
proper foe hold on town no for 3$6“ tum- 




Pracl (clog ashore, ffee*iyll*1 Cart Lyman shows Aqua maid Cattle Beally the low line 
and balance position for fro nt- to- back ste power, to develop control for hoi- dogging. 




Practicing correct form for skiing backwards, Aqua maid Beatty leans her weight away 
from boat"* direction ol putt- Such dry runs on beach simplify things on ihe water, 



help the hot-dogger to cut sharply, 
First step Is to decide which foot 
comes first, As you graduate from 
two skis to one, try lifting one foot 
to determine which gives better 
balance, McCormick suggests stand- 
ing on Eand with eyes closed and 
leaning forward, The foot that 
keeps you from falling will be your 
front steering foot. 

One-ski deep water starts, slalom 







runs and wake jumps all deserve 
extensive practice, A boat speed of 
20 to 25 mph should give the sharp- 
est wake, Tricks and ramp jumps 
can take years of work before you 
achieve championship form, Carl 
Lyman, 1977 freestyle champion, 
started skiing near Sturbrldge, 
Mass., when he was four. Overall 
world champ Ricky McCormick be- 
gan on Missouri's Lake of the 



Quarks at five, He holds the world 
tournament jump record of 171 feet, 
Tricks over waken and oiT the 
jump ramp are the final hot- 
dogging tests, And now you think 
you're ready for the Worm Turn? 
Simply fall on your back at S5 tnph 
in a shower of spray. Ride there a 
moment, spin upright and leap to 
your feet again as if nothing had 
happened* w 




At eot toning up (left) with toehold spin, Ricky McCormick perform* hoi- dog full wake- 
jymp forward, then back flips. He's using Cypress Garden* graphite laminate trick iki. 
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Play cassettes in your 8-track 

The MK-703SH Stereo Cassette Adapter 
turns an a-i rack machine into a cas- 
sette player. It has its own conlrolsr an 
A A battery powers the preamp. About 
$33 from Promotion Warehouse, 2775 
Mesa Verde Oh, Bo* 1702, Costa Mesa, 
Calif. 92626. 




Strung out 



Leak detector 

Controversy Stitl surrounds the subject 
ol microwave oven safely, Guard-Rod is 
a hand-held electronic instrument de- 
signed lo serve as an initial check for 
potentially dangerous radiation leakage 
Prom those ovens. The £20 unit needs 
no batteries or AC power. Tanray Asso- 
cialss, Box, 99, Elberon, N.J. 07740. 




Homelite says Its ST-100 string trimmer, at 7V* pounds, is the lightest gas-powered 
model. The automatic string -feed system feeds only when new siring is needed 
and only when the two-stroke engine Is Idling. The Si SO uni l comes fully assem- 
bled. Homelite. Box 7047 k 144Q1 Carowinds Blvd., Charlotte, N.G. 2H217. 



Magnetic 

padlock 

There's no keyhole in 
this magnetic lock, 
thus making i| pick- 
proof, the maker 
claims, A magnet- 
ic key with one of 
10,000 combinations 
must be Inserted in a 
groove on the side to 
open it, ITs $10 from 
World Wide Trade, 80 
School St,, Water- 
town, Mass. 02172. 



Energy-saving 

dishwasher 

GG's Rolscrubber III 
uses 40 percent less 
water in its normal 
Cycle than Its prede- 
cessor. The corvee- 
lioh dryer reeds no 
fan motor, and can 
be turned off lo let 
dishes dry them- 
selves. Wash arm with 
eccentric hub gives 
better wash coverage. 
Modal G5D 1200 is 
about £500. 






Sailboat propeller 

This folding propeller Is opened and 
closed via a mechanical linkage, not 
centrifugal force as is conventional, 
its thfnrer blades operate more efficlenl- 
ly, lock in reverse. From $424. Hasselfors 
Stainless. Lansing, N.Y, 14862, 
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Hoist on your 

owncana 



New Swiss design bridges the 
gap between hang-glider 
and sailplane. 



Light construction, use of Kevlar will 
keep canard's weight down under 90 lbs. by oil’ Allen 



■.$; jS-ssfe 



FOOT LAUNCHED TAKEOFF 






LOW SPEED ATTITUDE 



BrW 








H air hang-glider, fciiil r" sailplane, 
arul claiming llm l>esl features 
of both, the ne^v l 'iinarddJFL., built 
by Aviafiber All iff EwitKerktnd, 
looks like something from St ti t 
Wn i 'tt r Vacuum molding makes exot- 
ic fuselage shaping possible while 
the wing and its connecting V- 
fiection are optimised for structural 
integrity ami aerodynamic ihIvuei- 
tagen. 

Is it biplane or mono plane? “Sin- 
gle wing li n pylons,” says its n7- 
year-old designer, a sailplane pilot 
ami aerniiiiutigiil engineer named 
Mans Far tier, who lists l jack heed 
among his clients, High above the 
fuselage and canard nose, the -14.4- 




MesvieMhao-planoed prototype had to bo 
wheel-i dune hod on fairly sleep dope. 



ft. wing almost completely free of 
airflow interfere ucr and thus rail 
achieve rinse to its maxi mum design 
performance. It/s also Well clear of 
obstacles iluring ground handling. 

I'ite craft’s pylons are also lifting 
and Htablliitirij' surface.--, contribut- 
ing a third of the 140 sq.-l't, total 
wing area . A i r f ii'a ke s ( h pu i lers i 
along the V-h eel inn’s trailing edge 
L'an increase si id. rale In 1 JO f,p r m, 
for 1 si ml] ng approach ca- 
lls shell- a nd -spid* construction 
uses latter and resin laminations 
formed in precise female vacuum 
molds, Core sections arc made of 
preshaped Stvrofoam. Ou Font Kev- 
lar will replace glass fibers, saving, 
says Farrier, more than two-thirds 
in weight. Fiberglass in the proto- 
type gets his lilame for the hang- 
glider's exceeding its anticipated 
1 la-lb, empty weight. Thus, the Sev- 
ern] test nights to dale have had to 
ntili/c optional wheel launches, ml] 
ing down JO percent sin pep. 

Tlic unusual canard configuration 
balance-, the glhler's center of mass 
lit the pi h it's position. Standing 
Lina bled, ready in foLil-launch, the 
flyer supports this weight on 
Khoidder -.traps. The body harness 
also connects to a "alnnuich hoard", 
which rotated the pilot into his 
prone position at liftoff. This 
hoard slides fore and aft dj inches 

; I- V-~. I , f“ fi .‘f jT_ ja_ pHiji.' i 1 - 2) 
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eye in die shu 



ASoft in high-flying jet planes, 
astronomical telescopes can see farther and better 
than their earthbound counterparts. 




by John F. Pearson 



though in operation only since ‘75, the Kuiper Airborne Observatory {KAO i 
has. played a key role In Pi least iwo major astronomical discoveries, 



H eavy with 15,\0(W pound a of 

fud its 1'n I ! rapacity -llio big 
I^ckhced </ I U jcl eased inlii Hie 
nighl sky (Vl or Pi+jTIi, Australia, for 
:i midessvoijft with a celestial shad- 
ow, 11 was exactly 10:117:0.1 W eat- 
er n Australia time. Mar, 10, 1077. 

There waft a i-i’m-k It- of mitiripn- 
tUm in the air aft scientists and 
technicians settled down to their 
Tanks. .Mm Elliot, head of the sirU-u- 
title group, waft surprised to see 
telescope technic; inn Don Oishi, who 
had not hron scheduled to lly, 

"l have a feeling something bin 
will happen tonight/ 1 Oishi ex- 
plained, "and 1 Want to be part of 
it." 

The men were aboard an unusual 
aircraft — a flying astronomical ob- 
servatory equipped with a IS b- inch 
infrared telescope 'the world 1 . -4 larg- 



est airborne ‘senpei , and jin elabo- 
rate ctintri.pl console and computer 
system. Tile highly modi tied trans- 
port is the Kuiper Airlmrne Ohser* 
vaton i KAO', homed i'nr the Into 
Gerard 1\ Kuiper, a pioneer of 
airborne astronomy. 

The K A ( i i.s part of a new gene ra- 
tion of astronomical instruments 
that have opened up the whole 
radiation spectrum- from radio 
waves to gamma rays — -for man's 
inspection. In the process, our me- 
nagerie nf space objects has been 
enlarged to include things called 
qiiEisars, pulsars and "black holes/' 
Had to telescopes have long since 
proved themselves, Now much of the 
excitement centers about orbiting 
space telescopes and multiple. mir- 
ror, Kart h- based instruments. < For 
a description of the new terrestrial 



'scopes of radical design, turn 1" 
page 155.1 

A NASA aircraft, the KAO oper- 
ates from the Ames Kesearch f en- 
ter, Moffett Field, Fnlif, rnmmis- 
sinoed in the plane is the Intesl 
hi n series of NASA airborne 
oliservalories which dnt.es hark to 
ltMifj, The first one was a modified 
i'unvair [IPO transport smd then 
came a Lear Jet, Though of limited 
capability, they proved the value of 
the airborne ohaervutory, At 3b,OO0 
feet, n ; ilii i it* is above more than fMl 
percent of the atmosphere's water 
Vapor, the main barrier to infrared 
rad i at ion from space. 

Before the advent of these special 1 
craft, there was doubt that any 
plane could ever provide a platform 
stable enough for astronomical ob- 
servation, The fact that several now 
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pip 



can is due in part to the smoothness 
of operation of the modern jet 
engine. No plane is vibration-free, 
however, so special measures must 
he taken. 

Aboard the KAO, the 36-ttieh tele- 
scope ifl mounted or] four pneumatic 
shock absorbers. In addition, the 
whole telescope assembly swivels 
from a spherical compressed-air 
hearing that provides nearly fric- 
tion less support and allows for 
three-axis movement. Three gyros, 
one for each axis, generate correc- 
tion signals for the air bearing. 
The 'scope rides just forward 
rif the wings and peers up at the sky 
through a completely open port, 
since a glass window would absorb 
infrared radiation, Spoilers located 
ahead of the cavity cut down air- 
flow across the port. 

Behind the telescope, along the 
starboard side of the fuselage, 
stands the control console with its 
array of TV monitors, meter dis- 
plays, digital readouts, switches and 
pushbuttons, From this position 
the telescope is maneuvered by an 
operator using a three-axis joystick 
mounted on the desk before him. 
The mission director occupies 
another chair at the console. 

Another major element — the 
' , bra]ll ,, of the observatory — is the 
A D A St S u n it { A i rbt ■ r n e Da ta A c- 




Tele scope looks at stars through open 
port (left. In circle) as glass window 
would absorb infrared radiation. Nolo 
spoiler, which protects telescope by 
reducing airflow. In front el port. At 
the control console (shove) operator 
uses joystick — seen, lower right, on 
console desk — lo maneuver the 'scope. 



q ti is i t i on an d M a na gemen t 5 y s Le m 1 . 
This computer has the coordinates 
and magnitudes of more than 
250.000 stellar bodies stored on 
tape. When scientists are trying to 
zero- in tin a single target among the 
thousands of stars speckling the TV 
monitor, ADAMS can produce a 
properly scaled map of the chief 
area of interest. 



Key information — the time, the 
plane's position and heading, the 
target's coordinates — is automati- 
cally fed into the computer to make 
certain that the inap it produce a is 
correctly oriented for the mission. 

In addition ter this function, AD- 
AMS also sorts and collates real- 
time data, and is used to generate 
the KAO's flight path and logs 
operational data for Imth the air- 
craft and the telescope. 

A highly sensitive autopilot guides 
the plane during a mission and 
also does its hit to maintain overall 
stability. According to Robert M. 
Cameron, chief of the Airborne 
Science Office at Ames, the autopi- 
lot reduces pitch and yaw to about 
0.25° and roll to within 0.5°, 

Another aid in putting and keep- 
ing the 3 G- inch telescope cm target 
is a tracking unit, made up of a 
small telescope fixed alongside the 
big one, a TV camera, a computer 
and a batch of electronic gear. 
Ideally, the system locks on lo two 
stars simultaneously. Using them as 
points of reference, the tracker gen- 
erates signals that are fed to the 
gyros to correct for drift in relation 
to the big telescope's I lhe-uf -flight 
axis. 

All in all, the KAO's telescope and 
electronics packages make up a 
highly complex system, one that 
requires many more people to oper- 
ate than a big land-based telescope. 

On the mission that left Perth on 
March 10, there were 19 men aboard 
the KAO, Three Cornell University 
scientists — Jim Elliot, Ted Dunham 
and Doug Mink — made Up the ob- 
serving team. They bear little re- 
semblance to the chair bound astron- 
omers of old. They're young (Elliot, 
at 84, the gray beard ) , bouncy and 
enthusiastic about their work. 

The same could lie said of the 
NASA group, headed by mission 
directors Carl Gillespie and Jim 
Me (’leu aha ii. It also included three 
telescope operators, Don Olson, Milo 
Reisner and A l Meyer, Don Oishi, 
tetescoiie technician; Tom Mat bo- 
son, computer operator, and Pete 
Kuhn, meteorologist. 

A llight crew of five and three 
observers completed the roster. 

The mission had its genesis back 
in 1978 when an astronomer at 
Britain's Royal Greenwich Observa- 
tory' predicted that the 1977 oecu Sta- 
tion of star SAG 158G87 by Uranus 
would lie visible from around the 
Indian Ocean, i The SAG number is 
(he star's listing in the Smithsonian 
Astronomical Observatory Star Cat- 
aloff. ) 

With the planet occulting (eclips- 
ing* SAO 158G87, measurements of 
the star's light streaming past 
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HOMING IN ON A SHADOW 



NIGHT 

HtwtspMtne 



DAY 

HEM ISP HE R£ 




Southwell of Rerih, the KAO turned east — 
and (he pu tiling observation* soon began. 

Uruiiiia could provide imiiortant in* 
formation. Jtm EEliut and his col* 
leagues hoped to determine ihe 
diameter of the planet and huw the 
temperature and other properties of 
its atmosphere chan Re from height 

Counting out from the sun, Ura- 
nus is the seventh planet. It's some 
1+782,700,000 miles from the sun. 
about 10 times that of the Earth's 
distance, and is weakly i Humiliated 
by sun light, making observation 
difficult, The planet urldts the sun 
every Hi yearn and is known to have 
five moons, the last of which, 
Miranda, was discovered only in 
111 ta by Gerard Kuiper, That Uru- 
ttua hail at least one u tiler outstand- 
ing feature wan not suspected when 
the KAO set out on its March 10 
mission. 

Hut the plane couldn't do the job 



alone. To get valid readings, it was 
essentia! also to have ground-based 
observations, Robert L. Millis of the 
Ijjwell Observatory ( Flagataff, 
A riz. i would attempt to make them 
from Perth and other astronomers 
from Cape Town, South Africa. 

After leaving Perth, the KAO 
flew southwest for ij hours and 2:1 
minutes, (With a full fuel supply, 
the plane had a maximum (lying 
time of 12 Vu hours, i Then, following 
a course plotted by navigator Jack 
Kroupa, the plane took an easterly 
heading to begin the tracking of Ura- 
nus, It was flying at 41,000 feet. 

There was a final check of equip- 
ment, including the all-important 
recording devices. A rending was 
taken of the sky's brightness. Then 
A l Meyer announced: "The object is 
centered. I’ve identified it/' 

“You see it, A 1 ? 1 ' naked Elliot. 

“Yeah, looking right «t it." It, of 

course, was Uranua. 

The continuous recording of data 
now began. "Well, according to the 
best prediction, it should happen 
about half an hour from now,'* 
observed Elliot. 

"Don’t hold your breath," said 
Doug Mink. 

AIRBORNE ‘EYE 5 REQUIRES 
ELABORATE ELECTRONICS 

SPOILS Pr 



Hut minutes later Ted Dunham 
spotted a sharp dip in the incoming 
star signal. "What was that?" he 
said. 

When Elliot joined him, Dunham 
pointed to the dip on the recorder 
chart. It waa too early for the occul- 
ta t ion to have started. Res idea, the 
signal level had swung up again, 

"Was there a tracker glitch?" 
asked Elliot, {A glitch is scientiat 
talk for a malfunction.) 

"No, nothing here," Al Meyer 
responded, 

Dunham asked for a water-vapor 
reading, (The KAO U equipped 
with a radiometer that, 
water vapor above the 
water vapor attenuates 
sign a l.s. i 

‘'Eight point nine." 
meteorologist Pete Kuhn. This rela- 
tively lew reading was not the 
answer, 

"Well, we got a dip in the signal/ 1 
Elliot said, "and it was either due to 
a loss or momentary glitch In the 
tracker, or a cloud whipping 

th rough/' 

The Hcienti.stH were still puzzling 
over the situation when they saw 
another dip on the recorder. Then, 



measures 
aircraft ; 
infrared 

responded 
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TELESCOPE 
CONTROL 





FUSELAGE 



Observing lab I* locat- 
ed forward (circle) and 
is separated from Ihe 
'scope mounl by pres- 
sure bulkhead. ADAMS 
unit [Airborne Data Ac- 
quisition and Manage- 
men System) incorpor- 
ates computer, data 
displays and recorders. 
Drawing of telescope 
assembly (I ell} shows 
unusual air bearing that 
provides almost Irlc- 
tionless support. 



TELESCOPE 

OPERATOR'S 

POSITION 



at intervals, three more. Something 
other than the planet itaelf had 
intermittently blocked the light 
from SAG 158G87, causing brief 
necu Ration*, 

There were cheer* aboard the 
KAO when the planetary occu Ra- 
tion finally began, Uranus blocked 
the star's light for the next 2F> 

fPu jvL !u;a la page f 24 f 
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T he Multipie Mirror Telescope 
is the first of a new generation 
of powerful land-based instru- 
ments of radical design, instead 
of having a single large mirror Id 
gather light— the conventional 
method — the MMT employs six 
72-mch mirrors mounted around a 
central axis. 

The MMT’s separate mirrors 
give it the light-gathering capabil- 
ity of a single 176-inch reflector, 
making It the world's third largest 
optical telescope. It is topped 
only by the 200-rnch Hale tele- 
scope at Mount Palomar, Calif., 
and a 235-inch instrument recent- 
ly built by the Soviets. 

The MMT represents a joint 
effort of the Smithsonian Astro- 
physical Observatory and the Uni- 
versity ol Arizona. Its site is the 
6550-tool summit oi Mount Hop- 
kins. 40 miles south of Tucson, 
Ariz. At about the time this maga- 
zine reaches the newsstands, the 
MMT is slated to see its lirst light. 

As optical telescopes have 
grown in size to bring in fainter 
Objects at the far reaches of 
space, ihe massive single-mirror 
design has created enormous 
structural engineering problems. 
The multiple-mirror configuration 
gets around some of them and 
comes in at a much lower price. 

In the MMT. the individual mir- 
rors are made of thin fused-silica 
front and back plates that sand- 
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Because if doesn't follow 
conventional design, the 
Multiple Mirror Tclo- 
scope is housed in rec- 
tangular building relat- 
ing on steel wheels, as in 
cross section (left). Mod- 
el (extreme Lell} shows 
how six 72 -inch mirrors 
are mounted around cen- 
tral 3*13, Laser sensing 
system controls focus. 



wich an 11 -inch thick “egg crate" 
core. The weight of each mirror is 
about one-third that of a conven- 
tional solid-glass type, 

The separate images are 
broughl to a common (ocus by 
moans of secondaiy reflectors. 
Precise locus is maintained by a 
laser -guided sensing system Lhat 
controls the till and position of 
the secondary mirrors. 

The MMT has an altazimuth 
mount, which allows it to move in 
two axes — up and down (altitude), 
and from side to side (azimuth) — 
like a naval gun. In contrast, In 
the equatorial mount— conven- 
tional with big. single-mirror in- 
struments— the telescope moves 
around an axis parallel to the 
Earth’s polar axis. 

Building rolls on track 

The equatorial mounl is big— 
and expensive. The altazimuth 
type makes for a compact pack- 
age and lower price. Instead of 



requiring the traditional astro- 
nomical dome, Ihe altazimuth sys- 
tem can be housed quite simply. 
The MMT building is rectangu- 
lar — 55 feet high, 44 wide and 64 
long. The barnlike structure rolls 
on lour 36-inch steel wheels that 
follow a llat steel track, allowing 
the entire 500-ton building to lurn 
as the telescope tracks. It can 
lurn in either direction. 

Laboratories, a control room 
and service rooms Hank the tele- 
scope. which is in the center of 
the building. Metal siding is used 
gn the exterior walls. The steel 
panels that enclose the telescope 
chamber have a polyurethane 
core: the insulation is needed to 
provide interior temperature con- 
trol, Engineers say the structure 
can operate in winds up to 45 
mph and will withstand blows of 
140 mph. 

Under ideal conditions, the oper- 
ator sits in the control room and 

ii"-' fl.'Ji R- jp.;,?rr 'i'R. j 






¥ 



NEW GENERATION OF 
TELESCOPES IS HERE 



STGRAGL 



JULY 197a 6! 








BY MICHAEL LAMM WEST COASf EDI I OR 



this category one or the fastest 
growing in the industry, but the 
cars themselves tend to be image 
builders and showroom traffic 
generators for the less glamorous 
economy models ottered by the 
same automakers, 

For Instance, customers drawn 
into dealerships by. say, Toyota's 
sleek Celica or VW'a hot Scirocco 
often leave in a Corolla or Rabbit, 
Until this year; Chrysler Gorp. 
dealers lacked a hard-core mini- 
ponycar. The Plymouth Arrow and 
Dodge Colt, good as they were 
and are. didn't quite qualify. Deal- 
er demand prompted the factory 
to begin importing another pair of 
coupes from Mitsubishi — varia- 



tions of a car that had been sold 
in Japan as the Galant Lambda 
GSR. 

This automobile's basic design 
had been laid down by Mitsubishi 
stylists along a silhouette reminis- 
cent of the Chevrolet Monza 
coupe. Members of the Chrysler 
design staff, under Bill Brownlie, 
were sent over to Americanize the 
car. Major changes were made in 
the interior. Grilles were also 
revamped, and Brownlie's people 
came up with such touches as the 
Sapporo's brushed stainless ti- 
pi liar and the Challenger's giJled 
quarter windows. Thus changed, 
the Mitsubishi coupes became 
naturals for the American mini- 
ponycar market. 

Differences between the Chal- 
lenger and Sapporo are minor. 

Buckets for iwo in back give enough 
leg room. Grab handles mount on root. 



Perfect pony cars but too 
gentle to be 'muscle' cars 



CHALLENGER 



To derm glass underneath. 
Challenger's louvers 
should he remove- 
bit , aay owners 



Many owner* with they'd 
ordered power fleering. 
Column adjusts for height. 



Both coupes share 1600* and 
2600- cc ohc Fours- Motl 
buyers chose Ihe smeller. 



MacPherson 
atruie contribute to 

good handling. 



T he flourishing mini-ponycar 
market greeted the arrival ol 
three new faces lor 1978. And 
1979 will usher in at leas! two 
more. 

Mew faces for 1978 include the 
totally restyled Toyota Cefiea and 
the introduction by Dodge and 
Plymouth ol the 1978 Challenger 
and Sapporo coupes, 

For 1979, Ford and Mercury will 



Adjusts hit steering column, live-speed 
Irens, complete gauges grace both cars. 

launch entirely rebodied versions 
of the Mustang II and Capri. 

So rivalries in the mlni-ponycar 
market are healing up. Not only is 



Right-hand 
udjuil* with 
ductric motor. 



wheel* 

coma standard on Challenger*. 



d2 POPULAR MECHANICS 







Sil m Shalt MCA-Jal engine hat hemi- 
head: couriers pollution, vibration. 



Distinguishing features include 
slightly altered grilles and 
ioof/window treatments. Paint 
and trim also distinguish the two. 
But mechanically and structurally 
they're identical, even to dimen- 
sions and engines. 

In surveying Challenger and 
Sapporo owners, we found — not 
surprisingly — that styling led as 
the primary reason for buying 
these coupes. Mo owner didn't 
like the way the cars looked, and 
many raved about their styling. 

Economy ranked second among 
buyers’ prime motivators, with size. 



comfort and handling third, fourth 
and fifth respectively.. 

Here are some typical answers 
to our question, "'Why specifically 
did you buy your Challenger or 
Sapporo?" 

A North Carolina civil engineer- 
ing technician: ‘'Because the Sap- 
poro's looks are far superior to 
competitors' counterparts." 

A Georgia camera salesman: 
''Challenger offered me the most 
standard features for the price, is 
very good looking and will last a 
long fume because it's Japanese." 

A California waitress: "I 



Trunk accepts valises but won't alow 
shopping bags upright, say purchasers. 




What the twins share 



Chrysler Corp. ties drawn on its 
Japanese Mitsubishi connection for 
captive imports since 1971. Dodge 
dealers have long sold the Colt, and 
Plymouth dealers added ihc Arrow 
for 1976. 

One el Mitsubishi's most success- 
ful cars in Japan, called the Galarvt 
Lambda GSR I here, comes to these 
shores as the Hodge Challenger and 
Plymouth Sapporo. 

Deferences between Ihe IwoU.S, 
versions are minor, the most re cog- 
ni.z able being the Challenger's gilled 
rear quarter windows. Mechanically, 
both cars are the same. 

Each offers t&OOcc and 2600cc 
MCA -Jet engines, a tour-cylinder 
so he unit with crossflow he mi-head 
and a counter-rotating vibration 
damper called Silent Shaft. 

The MCA- Jet uses a small third 
valve In each combustion chamber 
lhat lets in extra air al low rpm. 

This, combined with a catalytic con- 
verter built into the exhaust mani- 
fold, reduces pollution and gives 
better gas mileage — 3 to 9 mpg, 
according to Mitsubishi, 

Aimed at a market shared with the 
Celica, Capri, Scirocco and Mazda 
Cosmo, Challenger. 'Sapporo option 
packages include four-wheel disc 
brakes, five-speed overdrive 
transmission. power steering, 
and lolal instrumentation. 



A NATIONWIDE SURVEY BASED ON 2,206,041 OWNER-DRIVEN MILES 



SAPPORO 



Headroom tends to 
be fight for people 
taller than six feel. 




Revised grille and 
trim distinguish 
Sapporo I torn Challenger, 



Soft mb strip effect Ivety 
wards off most 
parking dings. 

Five-speed overdrive gearbox with 
0,85:1 high comas standard in both car*. 



Sapporo comes 
with brushed 
stainless pillar, 
running lamps. 



Unusually large 
on both cars aid 
handling and rids. 
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thought the inside paneling was 
something special and fell in love 
with the Challenger's body style, 1 * 

A Wisconsin grocery store men* 
ager: “I purchased my Sapporo 
almost entirely for economy rea- 
sons, I wanted a good car that 
was fairly cheap to drive." 

A Michigan ISM engineer: "Gas 
mileage ratings sold me on the 
Challenger I haven't been disap- 
pointed. There's also sufficient 
trunk space for alt my tools and 
parts, ! tike the luxurious interior 
foil instrumentation, good han- 
dling, and gadgets. I also found it 
to be the best riding car of its 
size. And quiet." 

And a California auto insurance 
branch manager: "The Sapporo 
sold me with its good gas mileage 
and total looks; it s sporty, yet 
luxury oriented." 

We then asked owners to list 
everything they like and dislike 
about their cars now that they've 
had time to live with them, Again, 
here's a sample cross section: 

California production control 
manager: "I like my Sapporo's 
smooth, economical engine; its 
solid, luxurious feel; the styling; 
good ventilating and heating sys- 
tem; the five-speed! transmission 
{including the whine in fifth, 
which I Hk&f): and the engine 
accessibility and ease of servic- 
ing. Items I don't like include 
heavy, imprecise steering; lack of 
power from the 1600-cc engine; 
and the fact that the front-fender 
extremities aren't visible from the 
driver's seat' 1 

A Texas computer analyst: 
"Here's what I really like about 
my Challenger: The handling 

ease, the bell instead of a buzzer 





Optional overhead 
console {above) on 
Challenger and Sap- 
poro contains big 
Interior light plus 
reading tpoi lights, 
digital liquid crystal 
display (LCD) clock. 
The levers located 
beside I he driver's 
meat (left) are re- 
mote releases Tor 
trunk lid and flap 
door over the fuel- 
tsnk filler neck. 



to remind you to fasten your seat- 
belts, the good gas mileage, 
smooth and quiet rid©, fairly roomy 
back seat and trunk, good fighting 
and clock console in the roof, 
adjustable steering column. 
Here's what 1 don't like: Brake 
squeal, rear seatbelts are hard to 
use, and the front seatback cush- 
ions sometimes pull loose." 

A New Mexico truck driver: 
"The Plymouth Sapporo handles 
wonderfully, is good looking, eco- 
nomical, and very comfortable 
riding, I have no dislikes at all at 
this time." 

A Minnesota advertising man- 
ager: "My Challenger handles 
well on the highway, the seating 
arrangement is exceptionally 
comfortable front and back (for 
fairly short people), the car gives 



good fuel economy, handles well 
on snow and ice, the overhead 
digital dock is very convenient, 
and the trunk has proved decep- 
tively large. Complaints? If I had 
to buy it again, I'd order the 2600- 
cc engine with five-speed instead 
of the 1600 with automatic. My car 
is unbelievably slow off the line, 1 
also I eel the many gadgets, nice 
as they are, will mean dollars tor 
repairs later/' 

Turning now to the question of 
workmanship, a whopping 59,3 
percent and 56.3 percent rated 
their Challengers and Sapporos 
nothing less than exce//cnL That's 
the highest praise we've recorded 
for any car recently except the 
1977 Honda Accord, Here are some 
comments: 

"We have not had to lake the 
Sapporo in for any adjustments or 
repairs in 6300 miles. Workman- 
ship and detailing are excel- 
lent/'— Arizona high school prin- 
cipal. 

A Michigan mechanical engi- 
neer: "Excellent workmanship on 
the Challenger. Everything fits 
neatly. No rattles or vibration 
noises/' 

A Texas miniature golf course 
operator: "Marvelous workman- 
ship and quality. With the excep- 
tion of a tiny tear on the shift 
boot, everything’s great This is 
my first new car in eight years 
that didn't fall victim to the streets 
of Laredo and start rattling/' 

"This Challenger exceeds the 
quality of any U.S. car I've looked 
at and even that of the two previous 
Colts we owned/ 1 — New York met- 
allurgical engineer. 

'Tm really impressed with the 
(Please turn to page 



SUMMARY OF 1978 CHALLENGER AND SAPPORO OWNERS REPORTS 



Challangar Sapporo 
fetal mi:« drivtn 1,255.255 95Q.7S6 

Average mi lei per gilliHi 

IWO cq Four 
In Hj*ei (EPJ, 

29 manual} 24,9 24,3 

(.□fiu trip* [EPA 

40 manual} 30 i 30 a 
2600-cp Fnuf 

In lawn 2] .1 

LtHijj trips 27,4 

Engine charces: 

]*ao cn Fomf 92 4% 94.6% 

Z600 « Frjur 7.6 5.2 

Transmission rho:r.fli: 

Fnresi*aii manual ?] .9% 

Ihret-sjieeil aiiinmaiic 25,1 

Why did mu choose <fi n car? 



53 6 % 
30.4 



Slyl i hi; 


77.8% 


73.9% 


Economy 


52,1) 


52 B 


Size 


lb | 


11.7 


Comlert 


7.1 


7.2 


Handling 


fi.J 


7,2 


SjMttiric lilat; 


SlylinE 


65.8% 


70.9% 



Etiiniffly 

HinritiTifl 

CcHTifprl 

Rida 



ChatlangBr Sapporo 

52.1 55.3 

43.4 38.il 

34.7 35.? 

16.4 14-0 



Specie iliilikex: 

Lack *1 power 19 5% 14.0% 

No oamplaiAis 174 2D.9 

L?ii Than expected 

mp£ 12.2 18 .il 

Seueaky brakes 7.7 I 4 .il 



Pont dee Iet service 



12 



Wb«r Ehirtgat nould jvu Him? 



No rli arisen 
Mare bir'iepnwer 
More headroom 
More trunk ipsce 
Mgrr diisMrwt 5l>1iflg 
E 1 ij!£or cnEiflF 
Better £>s mileiES 



15.1% 
•0 5 
8.3 

5.9 

6.9 



23 1% 
9.4 
17.5 
L0.fi 

it's 



Bfarkmirutbls Opinion: 

Excellent 59.3% 56,3% 

Coed 33.2 38-3 

AvraEfl 4.0 3,3 

Fair l.B 1,6 



Poof 



Challenger 

i.a 



Corner! opinion {front seati): 
Excellent 569% 

Very n oc-d 33.3 

Good ?X 

Fair 2.2 

Poor O.D 

Csmlorl Opinion I rear Spall): 
EaMMflnr 21.5% 

Vir y KPPd 23.2 

Gp«l 27.8 

Fair 16 . 1 

Pn a/ 2.6 

H*d any raiacltitileal trouble? 

No 53-6% 

Yes 46,4 

What type of trouble? 

Carburetor 23,1% 

Treriiniission 19.2 

Noi-sy brakei 1 7,3 

tied heal 13.5 

Clutch 6.7 

DijIvf repairs Mtitlntufrl 
No 60 7% 

Ye* 39.3 



Sapporo 

6.5 

52.6% 
33 9 

11.1 
1.7 
0.5 

22.5% 

27.fi 

26.6 

17.2 

5.9 

52,2% 

47.8 

18 4% 

10.3 
29-9 

6.9 



«.2% 

43.8 



Challenge! Saptwrc 

Dearer service Op inioh: 

Exeenant 21,fl% 23,3% 

M 30,2 33.7 

fvtriEt 29.0 17.4 

Fair 12.2 10.5 

Poor 16.6 15.1 

Number ol ve-hicles owned; 

Fhi* tic only 41,2% 40.4% 

Two aits 45. 1 4 L.5 

ThfBi! tan 7.L 16.4 

Four or more tin 6.7 1.6 

Mikn dI other can mnntd: 

Qrffio 27 1% ii.a% 

Feud 18. B li.B 

Chevrolet 15.6 16.5 

PldiiTD-Dtle or Siiick 31.3 10,1 

Plymouth 9.B Lfl.3 

lj{e distribution of cwm rs; 

15 29 years 50.3% 28.7% 

30-49 yarn .... 37.0 55.7 

50 plus 11.9 15.7 

Would you hq intllwr »r their cart? 

Tex 73.3% 74.6% 

No 26.2 25.5 



*P«f[fiYafifis might mrt equal IDQ% duo to nuodrrtg n miLffi<i«nr data 



S4 POPULAR MECHANICS 




Versatile rasp 





World's longest roofing panels? 

An Air Force warehouse that had a leaky roof for over 20 years was recently 
rebooted with 3000 panels, each 241 feel long, The parcels, made by Kaiser 
Aluminum, were formed onsite from aluminum rolls. Two cranes lilted ihe panels 
io roof level: seven men rolled them wio place, A special eleciric tool joined the 
panels with hidden fasteners. Where once a sligM ram would have resulted in 
numerous teaks, the new roof remained watertight during recent heavy rains. 



Plaslic wedge 
blocks door 

Sliding glass doors 
are among Ihe 
spots most vulner- 
able to unaulhor- 
Ized intruders of 
your homo. Wedg- 
Guard is said to 
prevent such doors 
berng opened from 
ihe outside. An 
ABS plastic wedge 
is mounted on a 
Velcro ship glued 
to Ihe doorframe; 
no drilling is re- 
quired. Another 
atrip glued to the 
stationary part of 
the door stores the 
wedge: with prop- 
er installation, nei- 
ther strip will In- 
terfere wilh nor- 
mal door opera- 
tion. It's S3 from 
Better Way Prod- 
ucls, 21 330 Center 
Ridge RtL, Rocky 
River, Ohio 44116. 




The Shipper is a rasp that can be used 
for shaping, sanding, deburnng and 
other do-it-yourself jobs. It comas in 
five shapes and can work wood, plas- 
tic, some metals and other materials. 
About $1.30 horn X-Aeto, 45-35 Van 
Dam St., Long Island Cily. N.Y. 11101 





Renew dead sump pumps 

The her metric ally-sealed Some Switch 
clamps to She pump pedestal when 
your old switch has tailed. It's said la 
be able to handle more than a million 
cycles of operation at a 15-amp, load. 
About SIS from Genova, Inc,, 7034 East 
Court St., Davison, Mich. 48423, 




Heavy-duty variable-speed saw 

The Super Saw model 7755 is a double- 
insulated, heavy-duty reciprocating saw 
with variable speed control up Jo 2500 
strokes per mmute. Saw. blade wrench, 
9 blades, grease and case cost 5160. 
Ingersoil-Rand Tool Group. 2350 East 
Devon Ave,, Des Plaines, Ml 600 1 6 , 




JULY 1970 65 





INTERSTATES: 



The dream highways 1 of a few 
years ago are now decaying^ 
destructive and often down- 
right dangerous. Repairing 
them will cost billions! 



by E. 0* Fales Jr. 



A NATIONAL DILEMMA 



HOW LONG- 
HAUL TRUCKERS 
RATE THE 
INTERSTATES 




POPULAR MECHANICS 








1 'MkhigOto V t&ads 
mostly good.., ” 



MiCHlQAJi 



"Indiana \ 
v id U.S. 20, 
taid down in 
1913 and re- 
built in The 
tare 40s, is 
Stitt good!” 



"Ohio Turnpike 
toil road is mostly 
good and has 
excellent maimers 

ante.,. ” 



rFAU3*nMA 



DE S Mfll] 



QMAHA^ 






w otitGO'J 









i&jpusCh' 



"S.wtH of Richmond. 
riftf Mil is actuaUy 
better than 1 - 9 M which 
is still under Construe- 
ritm... " 



"Stutif Indiana 
mods ttre rough hut 
nut as had u* i astern 
roads... “ 



G i j C ready tn shall out fur new shocks, bunted 
| springs, broken tail pipes, blown tires. Pro 
pa iv for delays on trips as motorists pick their 
way along rough imd shattered road surfaces. 
Watch out for humps so severe they ran bounce 
you a gainst the roof of your car, lie ware of the 
wi I dly-nuaviiiH-pothole -dodger who could endan- 
ger your safety. 

Exaggerations? No. The fact Is, £>U r whole, 
vast l5.SbO,U0G-mi](3 national highway system is 
in trouble— west ring out, breaking up, becoming. 
(i some places downright dangerous. Pennsyl- 
vania Congressman Hud Shuster, who heads the 
Congress-White House Transportation Policy 
Commission, has warned that American's high- 



MINNESOTA 



"Canada 's concrete 401 is excel 
lent.." 



'*1-8? . \orth is beautiful. ..” 



Turnpike h 
pretty good— except 
for a few bumps dose 
to floe/ on.,, 



"Maine's black topi are among the 
best roads in the L\S. 



Mil the above true despite heavy 
winter conditions... ” 



,w /\fmt truck ert are 
critical of l Sh con sin ' 
roads ... ,f 



"1-41 h tn a i can aid 



WUNNE 



and already breaking 
up... " 



'IL'SkinC 



"The Indiana toil road 
stabs are beginning to 
settle...” 



Smne ( hivaptr-tifra 
ex ore *a way s urfmes 
only two wan old 
are breaking up... " 



jm® 

-r Illinois' / • 

I ui j e ^ 1 t W •' I 



" That new 1 H4 
is painfully 
humpy.,.” 



"i -30 is fair itt Sew 
Jersey... “ 1 



‘ '( Inc nut of four mads 
in this area mil sotm 
he very rough., 



wichta 



- 

r^w*] 



"Jersey Turnpike ftott 
tutu if is gtioti but the 
bridges are getting 
kCWVJ... " 



■» J 

HONIA 



1 That experimental i-9ft section {see text/ 
is good, but the new stabs nti the ( leve- 



d-No Erie \rretch, put itt yitii last year. 
■ ahead \ going in heft.. ” 



09 | ^KANSAS 

i 

',SHPEVEPt 



ROC K s 



"Thai ancient Rerm- 
syhdittn f urnpik e 
If - 7 6, tod roadf Mid 
has ft;e best conditions 
of any east- west 
nnid... '* 



WORTH # & OALtAS . - m 
T"" 



"f-40 has many 
Holes on bridges 
and some retd 
bumpy pme- 
ment. . . ” 



/ jp gm ftrt b 

HOUSTON 

ftT) ffeivoym 



... 4 



”f- ? (tin i*a. 
is the worst 
high wav in the 
urunfry, .. ” 



”...1-30? 
\ewer and 
next worse... 



"Southern roads are 
all pretty decent... ” 



"Florida has beautiful 
roads, hut those course 
aggregate surfaces out 
i (h 1 realty had on 
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The Iniersiates are literally shewn with Ions oT broken treads, tailpipes, mutters, etc. This is I-ejO near an Allegheny peak 



ways are going downhill to destruc- 
tion — just as many railroads did — for 
hick of t-are. They are becoming, in 
his words, 4l jl series of interconnected 
potholes" — a description more liter- 
ally true than facetious. 

The problem is, we've been pour- 
ing billions of dollar# into building 
magnificent superhighways over the 
Ttns*t 20 years, and now these onco- 
gram! marvels of the paver'# art are 
getting heavy use But with Initial 
construction coats so high, little 
gets spent on road maintenance and 
repair, Even some of the newest 
Interstates an? already showing 
premature wear. This is clue in part 
to increased traffic and heavier 
truck loads, but much of it is also 
the result of neglect. 

Like driving on the moon 

To get n firsthand idea of road 
conditions, PM made three inspec- 
tion trips totaling 8000 mj'es 
through 22 stales coast to coast. 



Here are some of the things we 
encountered : 

■ Many Interstates were so filled 
with cracks, jagged potholes and 
violent bumps that they required 
extreme driving c&re, In some cases, 
it was not possible to safely achieve 
ami maintain the 55-mph speed Lim- 
it,, It was tike driving on the craggy 
surface of the moon, 

■ On T-PO E Boston to Seattle) a 
truck driver told us he was twice 
thrown against his cub roof by 
vide us road jolts, 

■ On a bumpy blacktop in Mhhssi- 
chusetts two of us in the PM car 
were ourselves hurled against the 
roof by jarring shocks — with our 
seat belts on f 

• On 1-84 near Newburgh, N„Y., 
we saw a Chevy that had a wheel torn 
off by broken pavement, 

* Near Scranton, Pa,, we watched 
a near collision occur on a badly 
I sit ho ted bridge. 

■ We saw cars bottoming so hard 



on some rough roads that their 
transmissions gouged the blacktop, 

■ At gas stops all over, attendants 
showed us piles of blown-out tires 
and bent rim# removed from the 
cars of pothole victims, 

■ And along the roadsides almost 
everywhere were strewn those tell- 
tale signs of other victims 1 mis- 
haps — shreds of tire treads, broken- 
off mufflers and other car parts, In 
Chicago, one man, in four days, had 
collected oO costly wheel covers, all 
jarred loose at e single pothole, 

Government officials estimate 
that there are now some ] 1 4j.000.000 
potholes in major L',S, highivnys; t 
think we hit most of them, At one 
service station, a repairman nodded 
toward a young woman looking sad- 
ly nt the battered front end of a 
brand-new Cadillac, In traversing 
just one crater-sized pothole, she had 
blown a $12"> radial, lost two S8f> 
wheel covers and smashed a wheel, 
'■That 'll cost her over $200," the re- 



1-70 in WbiI Virginia is a shambles ol crater- Idled shoulders. Lessor roads (right) like this in Connecticut, ere in sad shape too. 




I 



HOW TO SURVIVE THOSE “MOON CRATERS' 



■ Look sharp! Even al 55 mph, they 
sneak up ou you with only one or Iwo 
seconds' warning, 

■l Be extra careful at nigh!, Potholes 
and sudden dips are hard to see after 
dark. Keep your head lights clean. 

■ Wear your seat belt at all times— 
no! only for general safely hut 1o Jessen 
the chance of your being bounced 
against the roof by a bad bump, 

9 Beware o! Ihe “pothole dance”— 
cars or trucks suddenly weaving into 
your lane to miss a crater, 

■ If you hit a crater, stop el once and 



inspect for damage. Check particularly 
for tire blowouts, rim dents, sudden 
loss of wheel alignment, and broken 
mufflers, latf pipes, springs. 

9 Watch out for po l ho led bridge pave- 
ment. Because bridges are elevated 
and freeze more readily lhan on-grade 
highways, they are especially suscep- 
tible to dangerous road damage. 

■ Don't venture into fast traffic lanes 
without good tires all around, 

9 Never wait to see a "Warning: 
Bump" sign. Many are misplaced by the 
time you see one you've hit the bump. 



pair man aaid. The total yearly coat 
for tires and front- end alignment 
jobs caused by poorly surfaced roads 
must be staggering. 

Truckers te/J of woes 

Truck drivers have their own sad 
tales to tell, and they know what 
they're talking about, (See map on 
pages GG and 67.) At the superb 
little George Fort truck stop — on I- 
[>0 near Storkbridge, Mass,, vve com- 
pared notes with long-haul drivers. 
"A cracked frame cross member 
cost me $500,” said one, "Rusted 
springs cost me $ 600 +” added anoth- 
er disgruntled driver. 

In general, highway damage is 
worst in the East and North. Roads 
in the West and South arc better. 
Yet even on the Southwest's fine i- 
tO and 1-20 — through Arizona, New 
Mexico and Texas — we counted E>5 
"slab- jolts” a minute. That's rough 
riding even in cowboy country. 1-80, 
which runs westward from New 
York City, gets most truckers' votes 
as “the worst Interstate," especially 
in reference to its Pennsylvania 
section. (In fairness to Pennsylva- 
nia. it should be pointed out that this 
state has been saddled with thr 
tremendous expense of maintaining 
many through roads.) Rut if 1-80 is 
the worst. 1-70 comes in a dose 
second. This long Interstate runs all 
the way from Maryland to Utah. 
The western portions, along with 
the initial stretch in Maryland, are 
good, but there are eastern sections 
that are an unbelievable shambles. 

Mew types of highway damage 
are beginning to show up, too. For 
the first time, the right-hand, so- 
called "slow" lane — then retlcally 

subject to less road punishment 
than the fast lanes— is deteriorat- 
ing along many Interstates. This, of 
course, is traditionally a truck lane, 
and it may be that the recently 
imposed 55-mph speed limit has 



automatically forced more motorists 
into the slow lane. Still, whatever 
the reason, the damage is there and 
becoming serious. 

Many widened state highways are 
now cracking along the old edges 
because the extended pavement was 
improperly laid down or Can't take 
the stress. Wc found Concrete roads 
split down the middle with cracks so 
wide they could trap a wheel. 

Who T fi to blame? 

Highway officials cite a number 
of reasons for the seemingly sud- 
den, epidemic outbreak of road dam- 
age — age, unusually severe winters, 
increasingly heavier truck weights, 
sloppy repair crews and some thing 
called "deferred maintenance." 
which is merely a fancy term for 
neglect. All appear to be contribut- 
ing factors, but many truckers and 
others dispute the importance given 
to some. 

"It's old age," says one federal 
highway spokesman. “Suddenly our 
roads ure 20 years old and going to 
hell" Congress’ investigating arm, 
the General Accounting Oillve. 
warns our rends are falling apart BO 
percent faster than we’re fixing 
them. 

EJul if age alone were the prob- 



lem, how come the toll-supported 
Pennsylvania Turnpike is claimed 
by truckers to be "the best east- 
west road" In existence, far su- 
perior to its new rival, I “80? The 
Pennsy (now 1-70) is the oldeitt 
superhighway in the United States. 
H was opened nearly 30 years ago. 
Truckers also say that old U.S, 20 in 
Indiana, built in 1019 and rebuilt in 
1047, is still good. And many 
stretches of old U.S, 301 south of 
Richmond. Va,. surpass pa nil lei sec- 
tions of supposedly much better* 
much newer !-$?>. 

As for winter damage, truckers 
declare that there have always been 
tough winters but never roads as 
they are today, “If winter is to 
blame, why are Maine black lops still 
among the best?" asks one driver. 

Many truckers told m that private* 
ly npg rated toll roads are better 
maintained than state-run high- 
ways, As one put it: "When cracks 
begin, they have crews out there 
with patches before water can get 
in to freeze and do more damage." 

One villain: overweight 

Truckers are auprtaingly frank in 
admitting that heavier cargo loads 
are a prime cause of crumbling 

n tu fkUjG > •• t} 




Stall on owner on I-&0 show* denied rim from impact, Craier (right) on 1-64 a wall* unwary driven. 



New photo optics: 
traveler^ aid 

Zooms and a new extender can give you more 
and better vacation shots with less gear 

by Stephen Walton 




A 70- lo- ISO- mm soon lens adds vancly lo 
your pictures of people, end lets you add 
or remove background as you choose, 




From lop of World Trade Corner. 70-mm- 
lens length shoots midtown New York. 




Varl-Zoom plus standard tOO-mm lens 
mokes 200 m lent. All shots were taken 
with same subject and camera positions. 




At ISO mm, you've begun to wro In on 
a dial ant object of interest. 



A collection of half dozen lenses 
fur your 35-mm SLR is fine 
when you're working close to 
home — it gives you versatility and 
flexibility. But what a burden when 
you travel. 

Fortunately, newer zoom lenses 
cun reduce the load and still give 
you the shots you want. One or two, 
carefully chosen, can become the 
equivalent of it bagful. 

When / J M‘s executive editor, Ro- 
bin Nelson, went to the Galapagos 
Islands, he took just one lens for his 
SLE. All the photos opposite were 
taken with a Vivitar Automatic 35- 
105-mm TX close- focusing zoom 
($415 list i, Says Nelson: 

“Eastman Kodak will undoubtedly 
be happy to hear that, for photogra- 
pher* like me, a zoom lens like the 
Vi vita r 35-3 05 makes one shoot a 
lot more film. J was able to shoot a 
specific subject and then put it in 
the context of its locale for the folks 
back home. In the Galapagos, for 
which the word ‘exotic 1 may have 
been coined, this usually meant an 
unusual or unique species of wild- 
life would attract the lens's moderate 
telephoto capability, then I’d imme- 
diately zoom out to a fairly wide 
view of the habitat, which was often 
otherworldly, 

“Yet the ability to frame a scene 
precisely hi the mid-range focal 
lengths probably saved me a few 
shots, as well ns the scurrying 
around that would have been neces- 
sary to be sure of getting the 
'right' picture with a single-focal* 

fPJBrJStf ! 'urn 1 q pa qr? KHll 




Add Matched Multiplier for 300 mm and 
you have light ploscup pi distanl subject. 




Zoom lenses {left, right) plus multiplier, give continuous 35 ^to- 3 DO- mm range. Varl-Zoom makes 100-mm lens a 75-to-425-mm. 
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AT 35 -mm local length, Vivilar zoom tens 
show* Pacific comber breaking over tour- 
ist launch on (he island of Barlolortie in 
the Galapagos. Zoomed in to its 105 -mm 
selling, lens catches Ihe waterlogged 
at ter math from Ihe same vantage point. 

Three-frame sequence at 35-?0-tQ5-mm 
focal lengths shows tocalion of sea lion 
beach at Punt a Espinoza. Galapagos, then 
looms in to get the tenants' reaction. 








T hroughout the annals of what we have come to know 
either as the Cold War or Detente, depending on 
whether there is a crisis or lack of one. perhaps no other 
one-word label has become so immediately associated with 
a sense of threat as has the term MiG. In fact, as a worldwide 
household word, it may even rival Coca-Cola. Why the prod- 
ucts of one aeronautical design "bureau within the Soviet Air 
Ministry have achieved this kind of brand-name notoriety (or 
fame, if you happen to be a pilot in the Libyan, Cambodian, 
Cuban, Ethiopian, Iraqi or any of a dozen other nations’ air 
forces) is something worth pondering 

It is also an ongoing phenomenon that is currently respon- 
sible for the sleepless nights of Western military strategists 
who must deal at least hypothetically, with Its iatest mani- 
festation— the MiG 29 (painting at right). 





This artist's coneepiion of the MiG 29, still shrouded 
in secrecy, is based on details from a u thorite live 
sources concerning ils new radar, engines and armament 









World War II’* MIG (above) was Ihe evo- 
lution of Ltie first interceptor design pro- 
duced by I he MikoySn-Gurevlch team. 



The 29, luteal of the MiG cIhti, is 
an improvement — an evolution — of 
the MiG 25, code-named "Foxbat" 
by NATO. It is slightly longer than 
the 25, has new engines and is prob- 
ably the fastest fighter in the air 
today, in addition, the 29 has six 
pylons, or “hard points," on the 
wings for currying air-to-air weap- 
onry (compared with four on the 
251, a new "look down' 1 radar sys- 
tem which can distinguish a low- 
fiying aircraft or cruise missile 
from ground clutter, and a "snap 
down" fire control system which 
can direct a missile at a low-flying 
target. It appears to be the answer 
both to cruise missiles (along with 
advanced, mobile SAMs) and low- 
ultitude-penetration attack aircraft 
like the ILS< P-lll. 

What's more, the MiG 2S> should 
be in operational service in the 
Soviet Union by 1981, thus posing 
some tough theoretical problems for 
NATO air forces- — which aren't 
even sure they're out from under 
the problem first posed by the 
Fux bat a decade ago. 

In 1967 a Soviet aircraft (later 
identified as a MiG 26) shattered 
the existing world speed and climb 
( ti me-ti »-a lti tu d e ) records, A mo ng 
the new records claimed were those 
for an aircraft carrying a 2000-kilo- 
gram (4410-lb ) payload— which 



High, sweeping T-lall and ''fenced 1 ' 
wing* swept at 40*- pi us were the 
trademark* of the lirst MiG |*t 



designs, the MIG (below) 



By lengthening and enlarging the tutelage of their 17 model to accommodate twin 
engines, the MiG team evolved the Soviets' 1 flrsl supersonic lighter, the MIG 1 9. 



A tandem-seat trainer 
version of MiG 15 that 
appeared in early 1950s, Is still in widespread use, 



meant the new fighter Hew faster 
loaded than any existing Western 
combat airplane could fly clean, Ry 
1%9, the record-breaking Foxbat 
was in service with regular Soviet 
units. 

The U.S. couldn't mount a chal- 
lenge until February 1976, when a 
specially prepared F-15 fighter, 
built by McDonnell- Douglas Curp, 
and known as the "Streak Eagle' 1 in 
Its stripped configura- 
tion, broke the Soviet 



marks. But even before the congratu- 
lations had died down, some three 
months later, in May, the U.S.S.R- 
sent up a new challenger. It went 
111,328 feet in slightly over four 
minute^ 11 seconds — In a “zoom" 
climb — and easily recaptured two 
time- to- height records. It turned out 
this was again a Foxbat Although 
it probably had improved engines, it 
was an aircraft that had by then 
been operations! for uwr t/mn rt U 
yearn. For an eciut valent. try to 



F-15 vs. MiG 25: The air superiority fighters 



AIRCRAFT 
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est, service 
CEILING 


operational 
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■» 


F -15 
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66.000 FT. 
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MACH 2.5' 


OVER 
75,000 FT. 
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y4oo MILES | 
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Initial problems vHlti (fie design o! the variable-geometry wrng of ihe MHO 23 gave 
its creators as many headaches as were produced here by ils Tfx counterpart. 



Soviet pi mis talk over a 
MiG 21 mission. First used 
as a daytime fighter with 
$mali radar, the supersonic 
delta-wing 21 (below, left) 
has been steadily ini' 
proved and upgraded. 



imagine someone taking a stock au- 
tomobile to Indy and turning in a 
new lap record. 

With its higher range and weap- 
ons capacity i sec chart on npp, page) „ 
the F-15 is more versatile than the 
Foxbat and, with its low- level 
speed capability, a superior attack 
aircraft. In addition, the F-15 is 
almost certainly equipped with far 
more advanced electronic systems. 
Yet plane- far-plane at all jet combat 



altitudes, the match-up ia hardly 
conclusive. The Soviet recapture 
of climb records was followed short- 
ly by a claimed maximum altitude 
of 123,000 feet, still unconfirmed, 
by another Foxbat flight — possibly 
configured ns a MiG 29 prototype. 
And to air combat considerations, 
one intangible must be added — the 
longstanding tradition of MiG air- 
craft to be sEngle-mindedly, almost 
obsessively designed to do one thing 
extremely well: Kill other airplanes. 

This obsession can be dated 
hack to 1937 in a Russia al- 
most completely purged 
of experienced mili- 



tary leadership by Josef Stalin (who 
would buy time for reorganization 
by signing a “nonaggressiort” pact 
with Hitler that gave Poland away), 
and facing a growing Luftwaffe 
threat with obsolescent Folikarpov- 
destgned fighter aircraft. The need 
was for a modern interceptor-type 
plane, A 22-year-old graduate of the 
Soviet Air Academy, Artem I, Mi- 
koyan r joined the Polikarpov design 
organization where he befriended 
the deputy chief designer, Mikhail 
Y r . Gurevich. Their ideas on an 
interceptor aircraft were similar; 

^.p/ease fuff? fa 




An elghl-y ear-old design when il re- 
captured time-to-helghl records Trom 
ihe F-15 in t975, the “Foxtnt" is one 
of the most successful MiG lighters. 
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Our "straw” and wood versions 
are take-apart designs and can be 

stored flat. The brick 
house is up to stay. 



■“stone” house is built of ’ E s -in. plywood and 
faced with Z-Brick. It can be built for §200 or 
less depending on your choice of brick pattern. 

A big design plus is that the straw and stick 
huts can be assembled with bolts. Thus, when 
it's cold and the kids would rather play in the 
basement, or if you should have tq move, these 
two houses can be taken apart with little effort 
and reassembled indoors or in another place. 

General directions tor building 

Because the houses are intended basically for 
use outdoors, pick materials that resist ex- 
posure to the elements. Plywood should be 
an exterior grade, hardware should be galva- 
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by Harry Wicks 

HOME AND SHOP EDITOR 

uitd a storybook retreat for kids. 

No matter how hard or long he huffs 
and puffs, even the Big Bad Wolf 
won’t be able to blow down these playhouse- 
size versions of The Three Little Pigs’ homes. 

It won't matter whether your youngster prefers 
the “straw," "stick" or “stone" house because 
all three of these charming 4-ft.-3Cjuare play- 
houses are easy to build ; and, because we used 
low-coat A-C exterior-grade plywood, conven- 
tional building techniques, Z-Brick and 2x2 
lumber, the playhouses are also economical. 
Each costs far less than an equal-quality com- 
mercial version would cost — if any were 
available. 

The brightly colored straw hut can be built 
for as little as 360. plus paint, depending on the 
materials used for walls and roof. The stick 
house with its whimsical plastic pipe 
smokestack will run about The 






B ^ 
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Storybook playhouses 
provide youngsters with 
an environment in which 
imaginations can soar. 
Thcse three are built 
usi ng ba sic const ruction 
techniques and modern 
materials. Our "straw" 
version is ol low-cosi 
liber board, while llhe 
other two make use of 
APA grade- trademarked 
plywood. The lir$L is 
painted a bright yellow to 
visually imparl the look 
ot straw; the second is 
stained to blend with 
yard surroundings; the 
‘brick' version is skinned 
with easy-to-use 2-8 rick. 



JULY 1976 










nized, pn ints of exterior type and the 
Z- Brick protected with two coats of 
the recommended masonry sealer. 

Our houses are designed without 
doors and windows that dose so a 
neighbor's toddler wandering into 
one of the houses won't become 
trapped inside. If you add a door, 
hinge it so it swings outward and is 
not self docking. If you put in win- 
dows, play it safe and install sheet 
acrylics instead of glass; acrylics 
won't shatter. A window should be 
hinged so it swings in and can be 
held open with hook and eye. A 
window swinging outward that is 
left open could be run into acciden- 
tally by an exuberant youngster. 

To make the hut usable on rainy 
days install either 15-lb. felt or 4- 
mil polyethylene plastic. The plastic 
will look better. Apply either mate- 
rial over the roof using staples with 
a 12-in. overlap at Joints. Fasten a 
strip of lattice* serving as a batten, 
over each row of staples. 

If you build either of the take- 
apart huts, you can simply position 
the structure on a relatively level 
section of your back yard. Since 
these versions are lightweight, you 



can relocate them periodically to 
renew the lawn beneath. 

The brick house stays where it’s 
put. Thus you may prefer to excavate 
to a depth of 4 in., level the area, and 
backfill with pea gravel. If you do* lay 
a single course of bricks ion the flat) 
around the perimeter of the excava- 
tion and set the house in place before 
pouring the gravel ior you will have 
a task leveling the house on pea 
gravel ) . 

Straw house 

The prototype shown was built of 
fiberboard. Though this material 
will keep down costs, it is not the 
best choice if you plan to leave the 
structure exposed to the weather. It 
can be painted, of course, to beef up 
its weather resistance but fiber- 
board eventually deteriorates when 
exposed to moisture. For a more 
durable house, use 'V-in, A-C exteri- 
or-grade plywood. 

Cut the parts as shown below and 
test-fit the sections before boring 
pilot holes for the bolts. The units 
can be held temporarily using 
lengths of 1x2 tacked diagonally 
across abutting sections. Check all 



joints carefully and* when satisfied 
with parts fit* mark for permanent 
fastening. The 2x2 cleats should be 
fastened to the plywood using resor- 
cinol (weatherproof) glue and gal- 
vanized screws or 4 cl common nails. 

Since plywood comes from the 
factory with a relatively smooth 
finish, sanding- — except for cut 
edges— is unnecessary. Do fill any 
voids in edges with a wood filler 
and sand these spots, however. Ap- 
ply a coat of exterior primer to all 
outside surfaces, following manufac- 
turer's instructions, then apply a 
coat of yellow paint. To increase the 
wood’s resistance to weather, give 
the unpainted interior surfaces at 
least two coats of an outdoor poly- 
urethane varnish. 

Stick house 

For looks, we skinned the walls of 
our stick house with %-iii. textured 
plywood siding (Texture T-lll). Lay 
the parts out on the plywood, label 
each and cut them out. Assembly 
here is the same as for the straw 
hut. The wood 2x2 cleats are 
fastened to side and roof panels 
with resorcinol glue and galvanized 
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strews, Before fastening perma- 
nently, assemble for a test fit. When 
satisfied with the way the parte go 
together, remove the cleats and 
reattach with glue and screws. 

The black “stove pipe" is a S*m, 
ABS black plastic pipe. You will 
need about 2 ft, of straight pipe 
plus the fittings listed in the mate- 
rials list. Since the pipe comes with 
printing on it., it should be painted. 

To finish the stick house, simply 
apply exterior stain. If you used 
good-looking textured aiding, apply 
a transparent stain that retains the 
natural look and lets the wood show 
through. We used Olympic 704 
semitransparent. If you have econo - 
mixed with a low grade of plywood, 
chooRe a heavy-bodied stain that 
will hide the uglies ' like knots and 
boat patches 

Stone house 

Since this hut is also built of : 'n- 
in, plywood and 2x2 stock, con- 
st ruction methods arc exactly the 
same as for the straw and stick 
houses, Our brick veneer is the 
glue-on type that is sold in lumber- 
yards and home centers. On nur 



model, we used Country Rustic reel 
brick by 2rBrick Co, Woodinville, 
Wash,, 98072, 

Assemble the house using galva- 
nized nails, screws and resorcinol 
glue. Complete major carpentry 
work before applying brick facing. 

Installing the brick we chose is 
basically a four-step procedure: 

1. Apply a thin coat of Z-Ment 
mortar to area to lie covered ; don't 
apply more than you can work 
before mortar dries. 

2. Press SC-Brick in place* wig- 
gling slightly from aide to side. 

3. Dress mortar joints with clean* 
narrow paintbrush, 

4. Apply two coats of nongloss r A- 
Seuler following directions on ran. 

The shutters on this house were 
edge-trimmed with pine to give 
them sccrnc dimension. They are at- 
tached with finishing nails after 
brick application has dried, Warn* 
mg: Drive nails through mortar 
joints out a or you will crack the 
bricks. 

Notice that roof rakes arc trimmed 
with strips of plywood, and that the 
roof sections are notched to fit around 
the chimney, 
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Test yourself: 

How much do you really know 

about energy? 

Here'saqiiiz that will push your energy quotient to the limit. 

It you get eight answers right, consider yourself energy wise, 

by Victor D> Chase 




Although energy means the capacity tor doing work and overcoming resistance, there 
are belter ways than this contraption tor using energy to good advantage. 



E nergy facts and figures are being 
tossed at you every day. Here's a 
chance to test your energy- quotient. 
There's no passing or failing, though, 
and peeking at the answers is 
encouraged. In return for taking the 
test you'll pick up some tips that 
may help reduce your utility bills, 

I Whaf is energy? 

In ils broadest sense, energy is 
the ability to do work. Various kinds 
of energy include: electrical, Chemi- 
cal, light, sound and heat In some 
cases one kind can be transformed 
into another. Plants, for example, 
convert solar energy into chemical 
energy. A lamp converts heat into 
fight. Your home furnace converts 
the energy originally expended to 
form oil or gas back into heat. 

2 1s there really an energy 
shortage? 

Strictly speaking, the answer is 
no, for energy can neither be 
created nor destroyed — only 
changed in form. In other words, 
burning oil or gas doesn't use up 
that energy, it merely changes it 
from one form to another form for 
our use. On the other hand, most 
energy is only readily usable in the 
form of fossil fueis“and that's the 
nub of the energy problem. It's not 
that we lack energy, but that we are 
running out of the forms we can 
readily use. If coat can be converted 
to an environmentally acceptable 
tuel, we will have energy to last us 
tor hundreds of years. 

3 How is heat measured? 

If you answer “degrees" or 
"temperature 1 ' you are onfy half 
right. An equally important measure 
is the British Thermal Unit (B.T.U.). 
One B.T.U. is that amount of heat 
energy needed to raise the tempera- 
ture of one pound of water by 1* F. 
Temperature measures the intensity 
or quality of heat, while the B.T.U. 
measures the quantity of heat. For 
example, consider a kettle of boiling 



water and a bathtub full of 60° water. 
The kettle is at a higher temperature 
(in degrees) than the bathtub, but 
the tub contains a greater amount of 
heat energy (in B.T.U.s). 




4 How is the energy you buy for 
home use measured? 

If you use natural gas you're billed 
on a cubic foot basis (1021 B.T.U.s 
per cubic foot). Electricity is billed in 
kilowatt hours {3412 B.T.U.s per kilo- 
watt hour). Fuel oil contains 139,500 
B.T.Us per gallon. 

5 Wha1 part of your home's total 
energy consumption is for heat- 
ing and cooling? 

For a typical single family home in 
the middle belt of the country {cli- 
mate equivalent to that of Washing- 
ton, D.C.), heating accounts for 
about 50 percent of the total energy 
use. Cooling takes 10 to 20 percent. 
This varies from region to region. 

6 What is a heat pump? 

It is both a heating and a cool- 
ing device. During the summer if 
operates like a standard aircondi- 
tioner — removing heat from the in- 
doors and dumping it outside. In 
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